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Tables  far  Barometric  Altimetry*    By  the  Editor.. 

Since  the  publication  of  my  observations  and  theorems  in 
No.  8, 1  have  been  repeatedly  urged  to  give  the  Tables  there 
hinted  at,  for  determining  heights  by  the  barometer,  to  the 
public,  as  likely  to  be  of  very  considerable  utility  and 
interest,  especially  as  we  have  no  Tables  of  the  kind  in  the 
English  language,  or  adapted  to  English  measures,  as  far  as  I 
know.  It  certainly  was  my  intention  to  reserve  them  for  the 
work  on  the  Mathematical  Principles  of  Natural  Philosophy, 
which  I  have  more  than  once  mentioned,  as  intended  by  me 
at  some  time  to  appear,  embodying  my  labours  in  developing 
the  causes  and  laws  of  natural  phenomena,  but  as  this  time 
may  not  be  just  yet,  I  have  thought  it  better  to  yield  to  the 
solicitations  of  my  friends,  and  present  my  readers  with 
these  Tables  at  once.  I  do  so  the  more  willingly,  from  the 
great  interest  that  is  taken  in  the  subject  of  Altimetry,  as 
connected  with  railways  and  aerostation. 

My  opinion  of  the  almost  utter  uselessness  of  the  barome- 
ter as  a  means  for  accurate  railway  levelling,  particularly 
for  short  distances,  remains  the  same  as  I  have  given  it  in 
p.  297-  Still,  however,  it  maybe  very  usefully  employed  in 
determining  the  elevation  of  distant  points,  and  may  be  the 
means  of  saving  considerable  time  and  expense.  If  the 
instruments  and  observers  are  good,  and  the  times  are  well 
chosen,  it  is  possible  too,  that  its  results  may  be  quite  as 
good  as  nine  cases  out  of  ten,  of  what  are  commonly  called 
levelling. 

The  Tables  at  present  in  use  are  those  of  M.  Oltmann, 
printed  regularly  in  the  '^  Annuaire,^'  and  those  of  M.  fiiot, 

fablished  in  a  small  octavo  pamphlet,  both   adapted  to 
Vench  measures.      The  former  does  not  extend  beyond 
altitudes  of  between  6,000  and  7*000  metres,  and  the.  latter 
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belween  2^000  and  3,000.  In  the  present  Tables  the  range 
is  from  0  to  nearly  10,000  yards,  or  near  six  miles.  MM. 
Oltmann's  and  Biot's  Tables  both  require  some  arithme-" 
tical  operations,  the  latter  more  than  the  formec;  but,  except 
finding  the  quotient  of  the  upper  barometer  by  the  lower^ 
our  Tables  require  none ;  for  the  allowance  for  the  vapour 
is  top  simple  to  be  called  an  operation.  In  point  of  porta- 
bility and  simplicity  too,  I  presume  our  Tables  will  be  foun4 
to  have  a  decided  advantage.  With  regard  to  the  chief 
point  of  all — accuracy — it  will  be  sufficient  to  refer  to  the 
examples  quoted,  and  to  another  fact,  which  scientific  men 
will  know  how  to  estimate,  namely,  that  the  present  Tables 
have  taken  but  one  element  from  observation  (exclusive  of 
course  of  the  rate  of  expansion  in  airs  from  the  temperature 
of  ice  melting  to  water  boiling),  that  is  the  ratio,  of  the 
specific  gravities  of  mercury  and  dry  atmosphere.  All  other 
quantities  have  been  expressed  from  the  analysis  itself^ 
without  any  of  those  half-guess,  half-trial  lifts,  which  have 
been  employed  in  manufacturing  the  common  logarithmic 
formula.  If,  therefore,  any  method  is  entitled  to  confidence 
it  must  be  this,  which  rests  on  certain  data>  and  is  inde- 
pendent of  empirical  aids. 

I  must  here  beg  to  notice,  that  having  used  the  measures 
for  the  length  of  a  second's  pendulum,  and  the  ratio  of  the 
specific  gravities  of  mercury  and  air  given  by  M.  Biot  for 
Paris,  the  Tables  are,  of  course,  adapted  to  that  place,  instead 
of  a  latitude  of  45"^  and  the  level  of  the  sea.  This  will,  how* 
ever,  make  but  a  very  inconsiderable  diflference,  and  may 
easily  be  allowed  for  by  Table  IV.,  if  thought  needful. 

Description  of  the  Tables^ 

Table  I.  contains  the  correction  for  the  inequality  of 
temperature  of  the  two  barometers  in  the  thousandths  of  an 
inch.  The  arguments  are  the  length  of  the  mercurial 
column  of  the  upper  barometer^  and  the  difference  of  the 
temperatures  of  the  mercury  in  the  two  barometers.  As 
the  upper  barometer  is  probably  always  colder  than  th^ 
lower,  the  correction  is  always  additive.  But,  if  the  con- 
traiy  is  the  case,,  the  correction  is  subtractive,  unles$ 
applied  to  the  lower  barometer.    An  error  in  the  correction 

of  the  i^idth  of  an  inch  would  never  amount  to  one  yard  of 
altitude  in  10,000. 

Table  II*  is  the  principal  table.  The  argument  is  the 
tipper  barometer  divided  by  the  lower,  given  to  three  places 
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of  flenreS;  And  the  numbers  in  the  Table  are  the  ^ttidm 
in  English  yards  and  hundredths,  correBponding  thereto, 
lilts  Table  IS  coRstnicted  on  the  principle  that  tiie  atmos- 
phere is  a  perfectly  theoretic  one,  whose  lower  temperature 
is  53"  Fahr.  If  such  be  not  the  case  corrections  are  to  be 
made  for  the  deviations  from  the  colamns  of 

Table  III.  This  Table  is  divided  into  three  parts  by 
double  lines.  In  the  first  part  the  arguments  are  the  hught 
just  fonnd,  and  the  difference  between  52*  and  the  Fidir. 
temperature  of  the  air  at  the  lower  station.  If  the  tempera- 
tore  of  the  air  exceed  62°  the  correction  is  to  be  added  to 
the  altitude  found  before,  but  if  less,  subtracted. 

The  result  would  now  be  the  altitude  with  a  uniform 
gravity  in  the  latitude  of  Parts,  and  an  undisturbed  theoretical 
atmosphere  as  to  the  decrease  of  its  temperature  and 
pressure.  If  the  atmosphere  be  not  in  an  undisturbed  state, 
we  may  find,  from  the  second  part  of  Table  III.,  a  depres- 
sion of  temperature  corresponding  to  the  last  corrected 
altitude,  and,  by  adding  it  to  the  temperature  at  the  upper 
ststlou,  a  new  temperature  at  the  lower.  The  altitude  cal- 
culated from  a  mean  of  this  and  the  giren  lower  temperature 
will  be  the  altitude  sought,  on  the  principle  of  a  onifbrm 
gravity  and  a  dry  atmosphere. 

By  help  of  the  third  part  of  our  third  Table  we  obtain  the 
correction  for  the  decrease  of  gravity,  which  is  always 
additive.  In  altitudes  under  4,000  yards  it  never  amounts 
to  more  than  about  two  yards,  and  in  such  cases  is  barely 
Worth  noticiiig. 

Vapour. — ^The  true  allowance  for  vapour  is  a  subject  of 
ic  altimetry.  From  a  mean  of 
been  in  the  habit  of  allowing 
This  is,  however,  a  mere  average 
n  want  of  some  good  series  of 
t.  To  continue  this  allowance 
la  is  probably  wrong,  and  for 
',000  yards  it  is  very  doubtful 
1  ought  to  be  made.  However, 
I  a  pt^nciple  that  will  probably 
therefrom,  and,  therefore,  the 
I  may  be  safely  continued,  litis 
e. 

tr  Tables,  as  we  have  stated,  are 
computed  for  Paris  latitude  48*  w,  instead  of  the  nstud 
I^tnde  of  45^  The  difference  in  most  cases  is  so  trifling 
fhttt'tt  is  hsr^  worth  regarding,  and, therefore,  I  have  given 
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the  correction  in  Table  IV,,  as  if  the  chief  Table  had  been 
computed  for  the  latitude  of  45°  and  level  of  the  sea.  This 
quantity  is  additive  for  the  first  45°  of  latitude,  and  sub* 
tractive  afterwards  to  90°..  The  quantities  are  computed 
for  every  1,000  yards,  and  as  they  are  in  their  respective 
columns  proportional  to  the  altitudes,  they  may  be  readily 
found  for  hundreds  of  yards,  by  simply  taking  the  tenths 
of  those  given  by  the  corresponding  thousands. 
.  No  Table  is  given  for  the  depression  in  the  barometer 
due  to  capillarity,  because  being  constant  in  any  one  baro- 
meter it  ought,  in  fact,  to  be  marked  on  it. 

Having  now  described  the  Tables,  I  shall  here  give  the 
practical  rule  for  making  the  computations  from  them,  and 
it  will  be  found  that  the  modus  operandi  is  incomparably 
easier  than  it  would  appear  to  be  from  description. 


APPLICATION    OF  THE   TABLES. 

.  Rule. — The  barometers  beinff  corrected  fir  capillarity^  take 
out  of  Table  I.  the  correction  fir  the  upper  barometer^  corres-* 
ponding  to  the  length  of  its  mercurial  column  found  in  the  side 
Qolumriy  and  the  defect  of  its  temperature  beneath  that  of  the  lower 
barometer  along  the  head. 

Add  the  quantity  just  found  to  the  height  of  the  upper 
barometer^  and  divide  the  sum  by  the  height  of  the  lower 
barometer,  to  four  or  five  places  of  figures  in  the  quqiienty  if 
much  accuracy  is  needed.  With  this  quotient  take  out  the 
altitude  corresponding  thereto  from  Table  II. 

Take  the  difference  between  52®  and  the  Fahr.  temperature  of 
the  air  at  the  lower  station,  with  which,  and  the  altitude  just 
found  take  from  the  first  part  of  Table  III.  the  first  correction^ 
If  the  temperature  at  the  lower  station  exceed  52*>  add,  -if  not, 
substract  this  correction  from  the  preceding  altitude,  and  it  will 
give  the  altitude  once  corrected.  Or  multiply  a  thousandth  of 
the  altitude  first  found  by  twice  the  excess  or  defect  of  the  tern' 
perature  of  the  lower  station  above  or  beloto  52°  for  the  first 
correction,  and  apply  it  as  beforcm  This  is  often  shorter  than 
by  the  Table, 

With  the  altitude  once  corrected  take  from  the  second  part  of 
Table  III.  the  depression  of  temperature,  and  add  it  to  €t£  fem^ 
perature  at  the  upper  station.  Half  the  difference  between  this 
sum  and  the  temperature  at  the  lower  station^  will,  with  the 
altitude  once  corrected,  farnish  the  arguments  for  a  second 
correction  from  the  first  part  of  Table  III.,'^^  be  added  if  the  said 
sum  exceed  the  tower  statioris  temperature,  otherwise  swtr&j^ed^ 
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This  will  give  the  altitude  a  second  time  corrected.  'Or  rnuUipfy 
a  thousandth  of  the  altitude  once  corrected  by  the  difference 
between  the  mm  of  temperatures  just  founds  and  the  temperature 
at  the  lower  station  for  the  second  correction.  Very  oflen  this 
toiU  be  much  shorter  than  by  (he  Table. 

Multiply  a  thousandth  of  the  altitude  ttoice  corrected  by  eighty 
which  will  give  the  correction  for  vapour  always  additive. 

From  the  third  part  of  Table  til.,  and  the  altitude  twice 
corrected^  take  out  the  correction  for  gravity^  likewise  always 
additive. 

And  fronk  Table  IV.,  take  out  the  correction  for  latitude^ 
adding  or  subtracting  it  a^  directed  in  the  Table. 

The  application  of  these  three  last  corrections  to  the  altitude 
twice  corrected^  will  give  the  true  altitude  very  nearly  in  English 
yards. 

I  shall  now  exemplify  the  use  of  these  Tables  with  some 
calculations  of  observations,  extracted  chiefly  from  the  work 
of  M.  Ramond,  "  Sur  la  Formule  Baromdtrique,"  kindly  lent 
me  a  few  years  back,  by  Mr.  Ivory,  at  a  time  when  I  could 
not  procure  it  in  England  or  France.  This  will  be  the  fairest 
way  towards  my  readers  of  testing  the  accuracy  of  the  Tables. 

Example  1. — According  to  M.  Humboldt,  the  height  of 
the  barometer  on  Chimborazo  was  167*20  lines,  while  at  the 
south  sea  it  was  337*79 ;  the  attached  and  detached  ther- 
mometers at  the  former  station  were  10^,  and — V*6  centi- 
grade or  60%  and  29**- 12  Fahr.,  and  at  the  latter  25*^-3  cent, 
or  77''*54  Fahr.  According  to  Ramond  the  quotient  of  the 
heights  of  the  two  barometers  corrected  is  •49638.   Therefore 

By  Table  2.  -49638  gives 5988  3  yards 

And  by  3.  77*'-54--62*'=26*'-54  gires  +  306-9  first  correction 


Altitude  once  corrected 6294*2  gives  depression 67^*26 

Temp,  at  upper  station...  29  '12 

87   08 

77  -34 


Difierence,  excess        9  '64 

Altitude  twice  corrected 
Vapour  6-364  X  8  = 
Gravity 
Allowance  for  Latitude,  by  Ramond 

Altitude  sought        6429- 1 

M.  Ramond  computes  this  at  6429-4  yards,  a  very  extra- 
jCMrdinary  agreement  for  so  great  an  altitude.  Had  the  second 
correction  been  repeated,  after  making  an  allowance  for  It  In 


+  60-1 

6354-3 

+  50  8 

+    6-8 
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6  BAKOMBTRIC   ALTIMBTRT. 

the  altitude  ante  corrected,  the  altitude  would  have  come 
out  about  three  yards  more. 

Example  2. — Pic  du  Midi  above  Tarbes.  M.  Ramond 
gives  the  corrected  quotient  of  the  barometers  *73686,  and 
the  detached  thermometers  at  the  lower  and  upper  stations 
2a>-3  and  »*3  of  Reaumer,  or  JJ^-C/S  and  6a>-675  of  Fahr. 

Therefoie         ^19686  gives  2696*9  yards. 

77<»'676— 52»=25«*676.-.  fiiitcor.  -h    138-5 

2835*4    depression        26*08 

50*68 


76-7ff 
77-68 


—     2-5  difibrenoe,  defect  0*92 
Vaponr  2*83  X  8  =      -h    22*7 
GiBvity f  -h      1*2 

Altitude  sought  2856*8 

The  trigonometrical  altitude  is  just  one  yard  above  this, 
and  M.  Ramond's  computation  1*2  yard  above  the  trigon. 
altitude. 

Example  3. — Pont  du  Berger  (Puy  de  Dome)  above 
Clermont  Ferrand.  M.  Ramond  has  supplied  us  with  the 
corrected  ratio  of  the  barometers  at  '93988,  and  the  higher 
and  lower  thermometers  are — 2**'9  and  +  0°'3  cent,  or  26*''78 
and  32'*-54  Fahr. 

Henoe  -93988  gives   558*7  yards. 

32<^*64-52«  =  —  19<'*46  which  gircs— 21*7 

537*0  depression      4*94 

26*78 


31*72 
32-54 


—      -4      defect      0*82 
•537  X  8  +    4*3 


Altitude  sought        540*9 

The  altitude  by  levelling  was  found  lo  be  640  yards,  or 
0*9  beneath  ours,  and  M.  Ramond's  calculation  gives  538*4 
yards,  or  1*6  beneath  the  truth. 

Example  4. — Let  us  now  take  Guy  Lussac's  great  ascent. 
According  to  M.  Ramond  the  uncorrected  barometers  were 
765*68,  and  328*80  lines,  the  corrected  quotient  being 
-43262,  and  the  temperatures  30^*8,  and  —  9^*5  Cent.,  or 
87"'44,  and  14^*90  Fahr. 
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*4S968  glTM 7083*8  yiidi. 

87'''44-52S  =  35<'*44  giving  .    .    .  +  5021 


7A8M  dqpiciiioii   68«78 

U-00 


87*44 


— .  20*9   defect  2*76 

Vapour            7*56  X  8  =  +  60*6 

Qnvitj +    8*3 


Altitude  sought  •    .    .        7633*8 

M.  Ramond  computes  this  at  7632*7  yards  from  the  same 
data.  This  agreement  in  such  high  numbers  b  truly  sur- 
prising, and  I  am  inclined  to  attribute  it  to  the  accidental 
circumstance  of  the  air  at  that  time  being  in  an  undisturbed, 
and  very  near  its  mean  state. 

I  have  selected  the  above  examples  from  a  vast  number 
of  calculations  and  comparisons  in  my  work  before  alluded 
to,  not  on  account  of  their  agreement  with  tlamond's  com- 
putations and  measured  altitudes,  but  on  account  of  their 
very  great  scope.  Had  I  been  so  disposed  I  might  have 
exhibited  much  more  favourable  testimonies,  particularly 
from  some  very  accurate  le veilings,  but  this  has  not  been 
my  object;  I  wanted  to  show  the  uniform  truth  of  the  Tables 
over  the  greatest  possible  range. 

M.  Ramond  has  shown  by  a  variety  of  examples  that  the 
barometric  results  of  observations  at  the  same  place  differ 
exceedingly  at  different  hours  of  the  day.  Generally  the 
observations  about  noon  give  the  greatest  altitudes,  and  M. 
Ramond  thinks  those  most  to  be  depended  on.  What  may 
be  the  true  cause  of  this,  at  present  remains  a  secret ;  ana 
there  does  not  appear,  from  the  theorems  or  tables  yet 
published,  the  slightest  clue  as  to  the  amount  of  confidence 
to  be  placed  in  the  observations.  It  is  here,  that  we  think 
our  Tables  possess  a  real  advantage.  They  will  not,  indeed, 
show  us,  any  more  than  others,  a  measured  amount  of 
dependence  or  error,  but  they  will  show  a  comparative  value 
in  the  observations.  For  instance,  the  less  the  amount  of 
the  second  correction  the  more  nearly  the  atmosphere 
approaches  to  its  true  mean  state,  and  the  less  the  proba- 
bility of  error  in  the  computed  altitudes.  lam  even  inclined 
to  believe,  that  a  good  series  of  observations  well  analysed 
may  lead  one  to  fix  very  closely  the  limits,  if  not  the  actual 
amount  of  error. 

Correct^  as  I  have  reason  to  believe  these  Tables  are,  I 


have  a  plan  for  others  on  a  somewhat  different  principle, 
which  I  have  no  doubt  will  be  still  more  accurate,  but  the 
labour  of  the  computations  prevents  at  present  my  carrying 
theplan  into  execution. 

The  second  part  of  Table  IIL,  is  very  useful  in  dete^min*- 
ing  the  mean  depression  of  temperature  to  any  given 
altitude,  and  vice  versa.  To  save  trouble  I  have  added  a 
column  of  centigrade  depressions.  Several  interesting 
problems  might  easily  be  solved  by  this  part  of  the  Table, 
which  it  would  be  out  of  place  here  to  discuss. 

It  need  hardly  be  observed,  that  the  very  same  process 
we  have  followed  will  serve  to  find  the  deptiis  of  wells  and 
pits,  as  well  as  the  altitudes  of  hills. 

I  have  now  only  to  request,  as  these  Tables  may  hereafter 
be  printed  in  a  separate  and  commodious  form  by  myself, 
or  will  constitute  part  of  the  work  once  or  twice  mentioned 
in  this  paper,  that  they  will  not  be  reprinted  in  any  other 
way  without  my  consent — [Editor.] 


Be 


Mr.  Stephenson's  Estimate  of  Road  Bridges  on  his 

Brighton  Line. 

(The  following  details  of  cost  of  bridges,  given  in  evidence^ 
will  probably  prove  interesting  to  many  of  our  readers. — Ed  J 

Milos.  £, 

1.  Turnpike  Road:  London  to  Worthing lOi  736 

2.  «                       Ditto    llj  661 

3.  "                London  to  Dorking    14  1 ,036 

4.  «                Near  the  Punch  bowl 144  711 

5.  "                Capel  to  Rusper     22|  575 

6.  "                London  to  Worthing 25j  2,010 

7.  "                Horsham  to  Windsor 27  1,275 

8t  "               London  to  Worthing 30^  772 

Average  cost,  972/.  each £7,776 

PUBLIC    AND    PRIVATE    ROAD    BRIDGES. 

1.  Road  from  Wimbledon  to  Merton i  647 

2.  "  Lower  Worple-lane  J  671 

3.  "  from  Kingston  to  Merton *  1  478 

4.  "  near  Cannon-hill    1^  596 

5.  ^*  at  Lower  Morden 2l  498 

6.  "  from  Kingston  to  Cheam 3|  828 

7.  "  from  E well  to  Kingston....^ 5  626 

8.  «  EweUtoHobk .'. 5|  1,105 
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B.  Road  near  Epsom  Court. •.••• ,  6i  458 

10..     ."     on  Epsom  Common   , 7j  696 

11.  «     to  Ashtead  Woodfield    9j  535 

12.  "     on  Leatherland  Common 10^  716 

1 3.  "     «         "         to  Leatherhead 11  575 

14.  «     from  Westhumble  to  Mickleham 13i  560 

15.  "     to  Denbigh-house 13|  527 

16.  **  Lane  to  Ranmere  Common  ••••••••••  13J  417 

17.  "     toReigate 14|  48S 

18.  "     near  Scanmiers  Farm 16  4S7 

19.  **    to  Brockham ,  17  570 

20.  "         Ditto          17^  518 

21.  "     near  Duke's  Lodge    ....•  171  462 

22.  "    from  Newdigate  to  Rusper    • I9J  487 

23.  "     at  Newdigate 19|  813 

24.  "     from  Newdigate  to  Rusper   20i  500 

25.  ^^    to  Temple  Farm    2lt  496 

26.  *^     at  Warnham 25|  827 

27.  "     to  Warnham-court.. .. .._ 26  833 

28.  ^     Randle's-lane 26i  701 

29.  "     at  Tower-hill *...••  29|  833 

30.  "     to  Prior's  Farm 30  675 

31.  "     to  Cripplegate 30^  567 

32.  "         Ditto          301  427 

33.  "     to  Cobb's-hill 3l|  582 

34.  "          Ditto         3l|  447 

35.  "     from  West  Grinstead  to  Cowfold 33*  566 

36.  "     to  Henfield     35|  500 

37.  "     at  West  End 37|  522 

38.  "     from  Bineham  Bridge     37|  675 

39.  "     at  Beeding 41  683 

40.  "     from  Beeding  to  Henfield 41^  1,006 

41.  "     from  Adur  Lodge » 43J  675 

42.  "     from  Old  Shoreham  to  Brighton 44  453 

43.  "     to  New  Shoreham  (Level  Lodge)  44i  234 

44.  ^  from  Buckingham  to  New  Shoreham  ...  44|-  585 

45.  **     at  Kingston    45|  645 

46.  "     at  Kingston  Common 46  500 

47.  "     at  Southwick 46^  645 

48*  "     from  Coppard's  Gap  to  Portslade 47  596 

49*  "     from  Hove  to  Portslade 48|  545 

-50»  «     to  Hove  Farm    49J  591 


£  29,967 
£7,776 


ToTAX. v.. £37,743 
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The  following  Document  was  delivered  in   from  Mr. 

Driver : — 

March  10,  18S7. 

Average  Estimate  of  the  annual  value  of  the  land  per  acre  in 
the  following  Districts  required  for  the  purpose  of  the  railroact 
exclusive  of  the  compensation  for  all  loss  and  inconvenience 
occasioned  from  severance  of  the  estates,  or  for  any  special 
damages  for  building,  or  for  injury  to  places  as  residences ;  and 
also  exclusive  of  any  lessees'  or  occupiers'  claims  for  profit,  or 
for  tillage  and  crops  upon  the  land. 

Averaee 

Asnoal  Value 

per  Acre. 

Prom  the  Junction  at  the  Southampton  Railway  to  £•   s.  d, 

Leatherhead  1  10  0 

From  Leatherhead  to  the  Punchbowl,  near  Dorking  ...  2  10  0 

From  the  Punchbowl  to  Horsham 0  17  0 

From  Horsham  to  the  Brooks 0  18  6 

From  the  Brooks  to  Shoreham 1  18  0 

From  Shoreham  to  the  Terminus  at  Brighton,  but  ex« 

elusive  of  the  site  for  such  Terminus  S  IS  0 


Mr*  BruneFs  Raihvay  Gage.    By  A  Friend  to  Raix-wa ys  . 


TO   TH£   EDITOR   OF    THE   RAILWAY   MAGAZINE. 

Sir,  —  I  have  lately  seen  some  remarks  in  a  cotem- 
porary  magazine  respecting  the  Seventh  Report  of  the 
London  and  Birmingham  Railway,  in  which  the  reasons 
of  the  excessive  expenditure  in  the  operations  of  that  road 
are  canvassed.  Some  of  the  observations,  I  believe  to  be 
quite  correct,  and  well  argued,  but  there  is  one  subject  upon 
which  I  beg  to  call  in  question,  not  only  the  soundness 
of  the  arguments  used,  but  also  the  truth  of  the  assertions 
which  it  contains. 

I  take  the  liberty  of  requesting  you  to  insert  in  your 
respectable  publication,  if  you  deem  them  worthy  of  such 
an  honour,  my  views  on  this  subject,  as  I  am  quite  sure  the 
party  attacked  will  not  take  the  trouble  to  refute  the  state- 
ments there  made,  but  which  may  probably  do  injury  to  a 
subject  of  the  greatest  importance,  to  railways  in  general — 
not  I  should  hope  in  the  minds  of  scientific  men,  who  can 
form  a  just  estimate  of  the  merits  of  the  case,  but  in  the 
estimation  of  the  public  at  large,  who  are  now  become 
zealous  supporters  of  railways  in  all  parts  of  the  kingdom. 
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I  quote  the  following  statement  verbatim^  as  containing  the 
objectionable  matter  of  which  I  complain  :— - 

"  Contract  works  for  forming  the  Road. 

<^  The  excess  under  this  head  is  442,238/.,  and  the  manner 
in  which  it  has  arisen  is  thus  explained  in  detail  by  the 
engineer,  Mr.  R.  Stephenson. 

*^  The  first  cause  of  excess  is  stated  to  be  ^  an  increased 
width  in  the  railway^  How  much  this  increase  is  the 
Report  does  not  state ;  but  we  believe  it  to  be  not  less  than 
four  feet  upon  twenty-six.  We  believe,  also,  that  we  are 
right  in  presuming  that  this  increased  width  has  not  been 
adopted  from  any  conviction  of  its  necessity  on  the  part  of 
the  judicious  and  intelligent  engineer  of  the  Company,  or  even 
on  the  part  of  the  Directors,  but  from  a  prudential  regard  for 
the  theory  lately  propounded  by  the  engineer  of  the  Great 
Western  Railway,  that  the  only  proper  width  for  railwavs  is 
7  feet  (instead  of  from  4  feet  8  inches  to  5  feet),  ana  the 
only  proper  diameter  for  railway  carriage  wheels  also  7  feet 
'(instead  of  from  4  feet  6  inches  to  5  feet  6  inches),  and  from 
respect  for  the  ffood  opinion  entertained  of  this  theory  in 
certain  circles  which  are  reported  to  exercise  a  great  sway- 
in  all  railway  matters.  Mr.  Brunei  may  be  in  the  right — all 
other  railway  engineers  in  the  wrong ;  and  therefore' it  is  good 
policy  to  be  provided  against  the  contingency !  Other  railway 
engineers,  to  be  sure,  have  experience  on  their  side,  which 
Mr. Brunei  confessedly  has  not;  they  have  also  the  established 
principles  of  mechanical  science  with  them  in  their  adherence 
to  past  usage.  But  what  of  all  that?  Has  not  the  new  system 
been  voted  by  a  numerous  public  meeting  of  railway  adven- 
tarers,  held  in  a  certain  great  town  in  the  north,  to  be  the 
only  true  system  ?  And  what  tribunal  so  capable  of  decid- 
ing upon  a  grave  scientific  question  like  this,  as  a  miscel- 
laneous public  assemblage  of  merchants,  manufacturers, 
tradesmen,  shopkeepers,  and  the  like  ?  The  truth  to  speak 
— the  Birmingham  Railway  shareholders  are  made  to  run  a 
much  greater  risk  for  this  whim  of  Mr.  Brunei's,  and  for 
the  confiding  credulity  of  his  friends  and  admirers,  than 
there  is  any  good  reason  to  justify."  Thus  much  for  the 
Magazine. 

The  first  excess  we  are  willing  to  allow  was  owing  to 
*^  an  increased  width  of  the  railway,*'  or,  as  we  presume  the 
engineer  intends  to  imply,  of  the  embankments,  cuttings, 
&c.,  along  which  the  railway  is  laid  down.  But  I  altogether 
deny  the  correctness  of  the  conclusions  drawn  from  this 
iftct,  viz.  that  the  increased  width  was  adopted  ^^  from  a 
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prudential  regard  for  the  theory  lately  propounded  by  thfe 
engineer  of  the  Great  Western  Railway,'*  respecting  the 
proper  width  for  railways,  for  I  believe  the  subject  was  not 
agitated,  and  certainly  not  decided  upon,  till  long  after  the 
main  features  of  the  London  and  Birmingham  Railway  wer6 
too  far  advanced  for  alteration;  besides  it  is  evident  the 
engineer  never  contemplated  any  alteration  in  the  width  of 
ike  rails  by  the  fact  that  the  tunnels  and  bridges  are  the 
same  as  at  first  intended,,  the  former  bein^  only  22  feet 
wide,  a  space  I  should  think  too  narrow  for  7  f^et  rails. 
Besides,  we  are  well  aware,  that  after  the  commencement  of 
the  London  and  Birmingham  Railway,  it  was  anticipated 
that  the  Great  Western  Railway  would  form  a  junction 
with  it  and  adopt  the  same  terminus,  and  consequently  the 
same  dimension  of  road  in  every  respect.  This  plan,  how- 
ever, thanks  to  the  avarice  of  the  London  and  Birmingham 
Railway  Company,  was  abandoned.  Again,  it  would  appeaf 
to  me  (who  am  nevertheless  a  decided  advocate  of  the  wide 
rails)  as  the  height  of  folly  to  attempt  any  future  alteration 
in  a  road  of  so  much  importance,  not  only  from  its  connexiotl 
with  the  Grand  Junction,  and  Liverpool  and  Manchester 
Railways,  but  also  from  the  tremendous  cost  and  loss  of 
property  in  condemning  the  engines  and  carriages  of  the 
old  line,  and  the  stoppage  for  some  months  of  the  enormous 
traffic  that  must  take  place  on  the  road. 

In  the  said  magazine  it  is  stated  further,  that  ^^  the 
increased  width  has  not  been  adopted  from  any  con*- 
viction  of  its  necessity  on  the  part  of  the  judicious  and 
intelligent  engineer  of  the  company,  or  even  on  the  part  of 
the  Directors."  Why  should  they  then  adopt  it  ?  an  altera- 
tion which  we  are  led  to  suppose  fornis  a  very  large  item  in 
the  above-named  sum  of  442,238/.,  if  they  thought  it  unne- 
cessary. Are  a  "judicious  and  intelligent  engineer,"  and  ei 
body  of  Directors  of  acknowledged  experience  and  judgment, 
to  be  swayed  by  the  mere  "  whim*'  of  Mr.  Brunei,  a  young 
man  who  ^^  confessedly  has^'  no  experience  on  his  side. 

But  let  us  return  and  consider  the  case  in  the  order  laid 
down  in  the  magazine. 

We  are  there  told  that  the  theory  lately  propounded  by 
the  engineer  of  the  Great  Western  Railway  is,  that  the  only 
proper  width  for  railways  is  7  feet  (instead  of  from  4  fe^ 
8  inches  to  5  feet),  and  the  only  proper  diameter  for 
carriage  wheels  is  7  feet  (instead  of  from  4  feet  6  inches 
to  5  feet  6  inches.)  The  editor  should^  in  justice  to 
the    public,  to    individuals,    and    to    himself,    be  better 
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informed  before  he  allows  assertions  to  appear  in  hie 
work,  whether  written  by  himself  or  others,  so  decidedly 
erroneous  as  the  whole  of  this  last  quotation  can  be  proved 
to  be.  Imprimis — Mr.  Brunei  never,  I  believe,  held  the- 
opinion  that  7  feet  was  "  the  only  proper  width  for  rail- 
ways/* for  I  know  he  can  give  reasons  for  preferring  even  a 
wider  rail,  viz.  ^  feet  4  inches;  but  he  took  7  feet  as 
answering  most  of  the  objects  be  wished  to  obtain,  and  as 
being  a  good  medium.  Do  not  be  surprized,  reader,  that  I  say 
*^  medium.'* 

The  above  statement  is  equally  incorrect  respecting  the 
diameter  of  the  wheels  proposed  by  Mr.  Brunei,  and  the 
remark  is  evidently  made  by  a  person  who  does  not  know 
what  he  is  writing  about.  By  the  carriage  wheels,  we  sup-» 
pose  is  intended  the  wheels  only  of  the  locomotive  engine, 
although  any  one  not  acquainted  with  the  subject  would 
Baturally  infer  that  the  wheels  of  all  the  carriages  running  on 
the  road  were  implied.  We  must  indeed  take  it  for  granted 
that  the  engine  wheels  alone  are  to  be  understood,  as  I 
believe  the  size  for  the  common  carriages  is  not  yet  deter-<> 
mined  ;  5  feet  diameter,  I  believe,  has  been  proposed. 

With  regard,  then,  to  the  engine  wheels,  Mr.  B.  acted 
with  his  usual  judgment  and  discrimination,  leaving  it  entirely 
to  the  experienced  manufacturers  that  were  entrusted  with 
the  orders  for  engines  to  use  their  own  discretion,  the 
only  restrictions  being  as  to  the  width  of  the  rails,  and  a 
certain  relative  speed  between  the  motion  of  the  piston  and 
the  velocity  of  the  engine. 

Three  parties,  I  believe,  are  thus  engaged,  but  all  differ  in 
the  size  of  the  wheels,  only  one  of  them,  I  am  led  to  under- 
stand, having  adopted  7  feet  wheels. 

Again,  ^^  Mr.  B.  may  be  in  the  right  and  all  other  railway 
engineers  in  the  wrong."  It  might  be  here  inferred  that 
Mr.  B.  stands  alone  in  his  opinion ;  but  this  I  altogether 
deny.  He  has  one-half  at  least  of  the  best  engineers  and 
mechanics  in  this  country  on  his  side  ;  few  at  present  agree 
aa  to  the  width  most  desirable  for  the  rails,  but  all  are 
unanimous  as  to  the  necessity  of  an  increase.  Messrs^ 
Stephenson  and  Son,  Locke,  and  some  other  great  railway 
men,  are  too  strongly  fettered  by  the  opinions  they  have 
given,  that  4ft.  8^in.  is  sufficient  for  the  width  between  the 
rails^  that  they  cannot  be  expected  to  favour  a  system,  which, 
if  successful,  must  reflect  on  them  for  their  want  of  discerni- 
ment,  in  not  adopting  it  on  their  ovrn  important  lines.  A 
oreliictan^  assent^  however^  has  been  drawn  from  some  of 
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them  ftlso,  that  an  addition  would  possess  some  adrati-' 
tages. 

I  believe^  indeed^  it  has  been  for  some  time  admitted  that 
an  increase  in  the  width  of  the  rails  was  necessary,  but  na 
oncT  had  the  courage  to  adopt  it;  no  one  was  willing  to 
incur  the  charge  of  innovtttion  and  capriciousness,  which  in 
here  leveled  at  Mr.  Brunei  (  till  he  (a  man  of  the  highest 
scientific  attainments^  and  I  will  add  experience  too,)  boldljr 
stept  forward,  strong  in  the  consciousnei^  of  eventual 
success  to  carry  the  measure  into  effect,  and  to  rescue  the 
eountry  from  the  fetters  that  past  usage  and  mechanical 
science  were  like  to  bind  upon  it  In  this  project  he  wa» 
fortunately  seconded  by  the  Directors  of  the  Great  Western 
Railway. 

We  are  told,  in  the  above  magazine,  that  other 
engineers  are  strengthened  in  their  *' adherence  to  past 
usage/'  by  the  ^^established  principles  of  mechanical 
science.''  This  is  great  nonsense.  Who  can  find  in  any 
theory  of  mechanical  science  that  ever  was  published  or 
invented,  any  arguments  to  prove  that  4ft.  8^in.  is  the  right 
width  for  a  railway,  or  that  7  feet  is  not  much  to  be  pr&» 
ferred ;  and,  as  for  his  ^^  adherence  to  past  usage,"  he  would 
desire  I  suppose  to  tie  us  down  to  3  feet,  or  3  feet  6  inches, 
which  is  the  width  that  '^past  usage*'  for  many  years 
among  the  collieries  would  confirm  as  being  the  best  fot 
railways. 

I  contend  that,  by  increasing  the  base  on  which  a  body 
rests,  without  otherwise  materially  adding  to  its  bulk  or 
weight,  the  centre  of  gravity  will  be  lowered  and  the  body 
move  with  more  steadiness ;  besides  which,  it  admits  of  several 
important  improvements  being  introduced  into  the  engines, 
such,  for  instance,  as  a  large  wheel  by  which  the  motion 
of  the  working  gear  will  be  reduced,  while  the  speed  of  the 
engine  remains  the  same,  tending  to  preserve  it  from  weai". 
I  could  also  give  many  practical  reasons,  showing  the  advanr 
tages  to  be  derived,  both  by  the  engines  and  carriages,  but 
they  would  not  be  generally  understood ;  I  therefore  leave* 
this  subject  to  make  one  concluding  remark.  By  ^  a  certain 
great  town  in  the  north,''  I  presume,  is  meant  Liverpool ;  if 
so,  I  beg  to  inform  the  writer  of  this  precious  article,  that 
no  town  in  England  possesses  men  more  capable  of  judging 
dispassionately,  and  with  discernment,  of  any  important 
measure,  or  men  who  have  more  uniformly  and  successfully 
advocated  railways  in  all  parts  of  the  kingdom. 

If  I  had  any  w€^te  time,  or  any  inclination,  I  could  pick 
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a  few  more  holes  in  the  coat  of  the  author  of  these  remarks, 
but,  as  I  know  trials  will  soon  be  made  to  prove  the  result 
of  tiiis  "  whim  of  Mr.  Bruners,"  I  leave  the  subject  till  then, 
as  a  more  proper  season  for  removing  any  prejudice  that 
may  exist  in  the  public  mind,  as  to  the  proposed  alterations^ 

I  am.  Sir,  yours,  &c. 

A  FrieiNd  to  Railways. 


Mathematico' Mechanical  Problem.    By  F.  C. 

A  TUBS  20  feet  long  b  placed  with  its  high  end  fixed  to  an 
upright  wall,  and  its  low  end  meeting  the  low  end  of 
another  tube,  the  high  end  of  which  is  30  feet  vertically 
above  the  high  end  of  the  former,  and  the  two  tubes  are  in 
such  a  position  that  a  heavy  body  will  run  down  each  in  the 
same  time.    Required  the  length  of  the  other  tube  ? 


Parliamentary  Committees  and  Inquisitions  on  Railway 

Bills.    By  the  Editor. 


It  has  long  been  anxiously  expected  that  Parliament  would 
take  some  steps  to  relieve  itself  from  the  onerous  duties  of 
investigating  and  deciding  on  railway  matters.  Probably 
no  tribunals  can  be  less  fitted  for  inquiries  of  this  kind  than 
Parliamentary  Committees,,  of  which  the  House  of  Commons 
itself  has.  lately  given  a  demonstrative  proof,  in  the  case  of 
tiie  J^ri^ton  lines*  After  Committees  of  the  two  Houses 
bad  sat  nearly  the  whole  of  last  session,  and  a  Committee  of 
the  Commons  for  thirty-five  days  of  the  present ;  after  the 
Committee's  reports  had  been  made  on  each  of  the  lines« 
and  near  300,000^.  of  the  subscribers'  money  had  been 
wasted,  the  House  of  Commons  stamped  its  own  opinion  of 
^  these  labours,  by  giving  them  the  ^'go«by,"  and  referring 
the  whole  four  lines  to  the  judgment  of  a  military  engineers 
Had  the  House  distinctly  resolved  ^Uhat  a  Committee  is 
utterly  incompelest  to  decide  correctly  or  justly  on  the 
merits  of  railway  schemes,"  it  could  not  have  marked  in 
stronger  terms  its  sense  of  the  fact.  Neither  ought  it  to  be 
matter  of  surprise.  The  subject  of  railways  is  now  but  new 
to  engineers;  and,  to  men  of  science,  who  have  devoted 
their  whole  time  to  unfolding  the  laws  of  locomotion,  there 
are  differences  between  tl^ory    and    experience^    which. 
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though  giving  way  daily,  are  still  formidable.  How  theu 
can  men,  whose  pursuits  have  been  quite  different,  adju--^ 
dicate  justly  on  such  matters,  and  deterimne  correctly 
between  testimonies,  conflicting  not  merely  on  consequences^ 
but  on  principles  ?  They  may  be  the  most  hoBOturable  aad 
well-intentioned  men  in  the  kingdom,  and  may  have 
attended  most  sedulously  every  day,  and  yet  the  chances  of 
a  just  decision  are  evidently  not  in  their  favour.  But 
Members  of  Committees  are  not  obliged  to  attend.  They 
may  come  in,  take  their  seats,  and  vote  without  having 
heard  a  particle  of  the  evidence,  or  knowing  anything  of  the 
matter,  just  as  their  whims,  their  prejudices,  their  interest^ 
or  their  friends  may  wish  them.  So  that,  in  fact,  it  may 
not  be  the  heads,  but  the  noses,  which  decide.  Neither  can 
there  be  that  security  individual  responsibility  would  give, 
and  but  little  chance  of  a  successful  appeal  from  an  im- 
proper decision.  If  an  appeal  is  made,  it  must  be  to  the 
House,  of  which  the  Committee  naturally  constitute,  on  the 
subject  in  question,  the  best- informed  part ;  and  it  is  rare^ 
therefore,  that  the  House  will  throw  public  discredit  on  the 
judgment  or  honesty  of  men  to  whom  it  has  given  its  con- 
fidence. So  that  in  point  of  fact  it  can  hardly  be  said  there 
is  any  appeal  at  all*  A  Committee  may  decide  against  a 
measure  of  the  greatest  utility  and  merit,  involving  a  capital 
of  millions  and  the  interests  of  thousands,  with  perfect  im- 
punity, and  possibly  by  a  majority  of  two  or  three  pre- 
judiced or  ignorant  of  the  matter,  or  who  at  the  time  of  the 
discussion  may  have  been  hundreds  of  miles  distant.  Is  it 
right  such  a  state  of  things  should  exist?  Or  rather,  is  it 
not  the  duty  of  Parliament  to  see  that  it  does  not  exist,  and 
to  provide  a  different  tribunal  ?  Three  men  or  one  judge 
would  do  more,  and  incomparably  better,  in  a  week,  than  a 
Committee  would  in  a  whole  session,  and  at  less  than  the 
present  expense  of  a  day. 

Our  opinion  upon  the  simplest  means  of  proceeding,  if 
Committees  are  to  be  retained,  or  if  the  matter  is  to  be 
referred  to  a  court  of  law,  is  so  fully  explained,  pp.  120  and 
121  of  Vol.  2,  that  it  would  be  superfluous  to  trouble  our 
readers  with  a  repetition  of  it  here.  I  cannot,  however, 
help  noticing  a  distinction  between  a  court  of  law  and  a 
Committee,  which  throws  so  heavy  a  weight  in  favour  of  the 
former  as  to  admit  perhaps  of  no  counterpoise.  In  a  court 
of  law,  the  judge,  jury,  and  suitors  are  aJl  distinct  paiflies, 
the  proceedings  are  governed  by  certain  fixed  rules,  and  the 
jury  never  feparates  from  the  beginning  to  the  end  of  the 
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trial,  nor  has  any  commuhication  with  the  suitors.  On  the 
contrary,  a  Committee  is  an  indefinable  compound  of  a 
popular  assembly  and  a  court  of  law,  regulated  by  no  rules ; 
in  which  the  judges  are  jurors,  and  the  jurors  are  commonly 
linked  by  interest  or  relationship  to  one  party  or  other  of 
the  suitors,  and  during  the  whole  trial  are  in  perpetual  com- 
munication with  them.  How  differently  calculated  must 
this  body  be  from  the  former,  to  produce  an  unprejudiced 
and  an  impartial  decision !  Ordinary  mortals  may  act  fairly 
in  the  one,  but  hardly  angels  could  act  uprightly  in  the 
other. 

Select  Committees. — So  great  and  extravagant  are  the 
powers  assumed  by  these  bodies,  that  we  approach  them 
with  fear  and  trembling.  We  hardly  know  whether  in  men- 
tioning their  name  we  may  not  incur  the  risk  of  a  visit 
from  the  Sergeant-at*Arms ;  and  whether  our  very  thoughts 
may  not  render  us  amenable  for  a  breach  of  privilege.  It 
is  high  time  the  powers  and  proceedings  of  these  bodies 
were  properly  defined.  If  not  we  shall  presently  have  a 
despotic  tyranny  grow  up  worse  by  far  than  that  of  the  Star 
Chamber,  and  such  as  will  render  the  character,  person,  and 
property  of  no  man  secure.  It  is  a  fixed  principle  in  our 
mws  that  no  person  shall  be  called  on  to  say  any  thing,  or 
to  furnish  any  matter,  with  which  to  criminate,  much  less 
to  convict,  himself.  The  evidence  to  convict  must  be  sup- 
plied by  the  opposing  party,  not  by  the  one  who  is  to  suffer 
from  it.  So  exceedingly  careful  is  the  law  in  this  respect, 
that  in  the  highest  crime  villany^can  perpetrate,  where  the 
life  of  a  fellow-creature  has  been  taken,  our  humane  judges 
often  caution  the  accused  to  say  nothing  which  can  criminate 
him.  Neither  is  he  ever  examined.  But  in  these  Select 
Committees  parties  accused  are  not  only  examined,  but  com^ 
pelled  to  furnish  evidence  for  the  prosecution,  and  not 
merely  for  the  crimination  but  for  the  conviction  of  them-^ 
selves.  Nay  the  most  confidential  conversations  and  com- 
munications are  often  insisted  on  being  disclosed,  though  it 
may  appear  on  the  very  face  of  them,  that  they  have  nothing 
to  do  with  the  main  object  In  a  railway  case  that  lately 
occurred,  the  accused  were  commanded  to  produce  all  their 
private  papers  and  documents,  with  which  only  and  alone 
the  prosecution  was  conducted.  A  gentleman,  who  had  sub- 
scribed a  deed  for  several  hundred  shares,  had  paid  the 
deposits,  and  we  believe  had  proved  it  by  the  production  of 
the  banker's  books  and. scrip,  was  asked  if  the  shaies  all 
belonged  to  him,  aiid  if  not  to  whom  they  did  belong.    One 
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wwild  Clover  thought  that  the  ^stabUriiiMat  of  ,tbe  legkimlidjr 
of  the.transaction  by  the  proof  of  the  dcposita  having  been 
paid  was  enough,  and  that  farther  did  not  coacern  die  Com* 
mittee.  But  no,  this  would  not  satisfy  the  inquisitive  Coid- 
mittee,  and  not  eTen  though  he  added  that  the  matter  was 
private  and  confidentiaL  All  would  not  da.  He  was  cooi^ 
manded  to  give  up  the  names  and  addresses  of  the  parties 
for  whom  he  had  procured  a  portion  of  the  shares  ^  and  the 
consequence  was  that  a  highly  respectable  Member  of  the 
House,  a  clergyman,  and  we  believe  a  lady  or  two,  passed 
in  review  before  the  Committee.  What  pain  must  all  thi& 
causey  what  earthly  good  could  it,  or  did  it,  produce  ? 

We  .want  to  know  the  principle  of  thes^.' proceedii^s. 
The  Commons  is  but  one  brahdi  of  the  Legislature^  and  fSie 
lowest.  Its  fiat  is  not  law.  Suppose  the  Queen,  who  is  the 
highest  branch,  was  to  summon  individuals  before  her  imd 
order  them  under  pain  of  being  smt  to  Newgate,  to  diadose 
tfadr  private  transactions  and  matters  entrusted  in  the 
strictest  confidence  to  them,  would  not  the  whole  nation 
rise  in  aims  against  such  a  monstrous  inquisitorial  tyraDny 
tad  despotism  ?  In  what  is  the  authority  of  a  Committer  of 
the  Commons  then  greater  than,  that  of  the  Monarch,  that  it 
should  exercise  a  superior  power  over  the  liberties  lof  the 
people? 

By  such  an  en^ne  as  a  Select  Committee  almost  half  the 
merchants  in  England  may  easily  be  sacrificed.  Let  them 
be  entrapped  4nto  'signing  for  a  few  shares,  and  'tiieif  l^a 
worthless  feUow  gull  some  cakelinjr  member,  ambitious  ifo 
become  a  chairman,  to  present  a  Petition  for  r^ferrltig  the 
Parliamentary  deed  to  a  Select  Committee;  the  result  is 
secured.  For  the  merchants  have  only  to  be  summoned 
imd  a  little  ingenuity  in  the  questions  would  mdce  th^m 
appear  gamblers,  knaves,  or  any  i^hing  else ;  and  the  public 
would  naturally  conclude  that  such  questioiis  would  nev^r 
have  been  put  unless  on  good  grounds.  Shake  the  characters 
of  men  in  this  way^  trumpet  it  forth  in  the  cheap  report^  of 
the  Committee,  and  thence  through  the  newspapers,  .and 
what  would  be  the  consequence ;  but  a  destruction  of  coik^ 
fidence,  whose  end  is  bankruptcy  and  ruin. 

In  courts  of  law,  as  we  have  said,  the  prosecutor  is  one 
party,  the  judge  and  jury  other  palrties,  all  independent  (tf 
each  other  and  unconnected.  The  proceedings  too  are  con- 
ducted by  well  defined  rules.  But  in  these  Select  Commit* 
tees  the  Member  who  brings  the  measure  forward  is  usually 
the  Chairman  of  the  Committee,  and  his;will  materisdly  in- 
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in  his  single  person,  therefore,  he  i^ombines  the  characters 
of  puUic  prosecutor,  juror^  and  ahnost  judge,  and  chirf 
controller  of  proceedings,  which  disdain  all  rnle,  form,  or 
precedent,  and  which  it  wonld  appear  by  the  late  decision 
of  another  Committee  no  one  dare  call  in  question,  however 
tyrannical  and  outrageous  they  may  be,  under  the  penalty  of 
hsitig  sent  to  Newgate  like  a  common  felon. 

We  have  no  political  prejudices^  nor  ever  had*  It  is  from 
having  witnessed  the  extraordinary  proceedings  of  some  of 
these  select  tribunals,  and  their  serious  effects  on  private 
individuals^  we  have  ventured  to  make  the  remarks  that  we 
have*  It  belongs  to  other  and  more  powerful  parties  to 
take  the  matter  up  and  rivet  public  attention  to  it.  We 
cannot,  however^  terminate  our  remarks  on  this  most  ini- 
portant  subject,  without  recording  our  humble  tribute  of 
pcAiee  and.  gratitude  to  Lord  Chief  Justice  Denmanfor  his 
late  noble  and  manly  declarations  as  connected  therewith. 
Had  his  whole  life  besides  been  a  blank,  these,  in  our 
opifiioH,  would  have  been  sufficient  to  place  him  among  the 
most  ilhistrions  defenders  of  the  "  liberties  of  the  country." 
tSm  Lordship's  emphatical  observation  of  *'  I  know  no 
power  above  the  law*^  is  well  becoming  an  independent 
British  Judge,  and,  if  assumed  as  a  motto,  is  that  of  whifi|i 
his  posterity  might  be  justly  proud.  Eturot.  ■- 

•  .  .  .    «i 
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Exponential  Theorems  similar  to  Bernouillt's.     By  the 

Editor. 


The  following  two  theorems  are  extracted  from  the  trork 
mentioned  in  our  15th  No.,  p.  303,  and  were  sent  to  Mr. 
Brougham  and  others  in  the  year  1827.  They  are  eaUily 
derived  from  Demoivre^s,  and  are  applicable  to  all  the 
cases  to  which  BernouiUi's  are,  and  hnvt  the  advantage  of 
being  much  better  adapted  to  numerical  computations '  of 
the  value  of  cos  irx  and  sin  nx.  • 
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By  the  help  of   <?'.(--l)'   =       y'*(_i)'  +7  which  i&  true  foij 

Jill  values  of  w,  we  easily  get 

ef   sift  a?  =  sm  (a?  -¥  -r) 

And      «f**cos  a;  =  cos  (a:  +  v) 

two  expressions  also  from  the  same  work  giving  the  differ- 
jential  or  integral  coefficients  of  cos  x  and  sin  x,  of  any  order 
whatever,  from  which  the  theorem  in  No.  15,  p.  303,  is 
eadily  derived.  These  last  expressions  have  the  curious 
feature  of  introducing  the  arbitrary  constant  by  the  direct 
process  of  differentiation.  From  the  combination  of  these 
with  another  theorem  results  the  solution  (if  I  remember  rightly, 
for  I  have  not  the  papers  at  hand)  of  the  following  problem, 
which,  had  the  affair  with  the  Royal  Society  continued,  1 
intended  to  try  the  strength  of  the  mathematical  world  with. 
Given  any  three  conditions  of  a  spherical  triangle  in 
degrees^  minutes^  secondsj  thirds^  Sfc.  to  Jind  any  other  con- 
\dition  with  the  use  of  onejigure  only*  Editor. 


9E 


Great  Western  Railway. 

jSiNCE  we  last  adverted  to  the  progress  of  this  undertakings 
the  works  have  in  many  parts  been  greatly  advanced,  and 
some  further  information  respecting  them,  which  we  have 
procured  from  an  authentic  source,  will,  probably,  be  inter- 
esting to  our  readers. 

About  half  the  entire  line  between  London  and  Bristol 
.(or  nearly  sixty  miles),  is  now  under  contract,  and  in  process 
of  construction.  This  comprises  the  whole  distance  betweeri 
Paddington  and  Reading  at  the  Eastern  end,  and  between 
Bristol  and  Bath  at  the  other,  with  a  portion  of  the  line  on 
ibe  Western  side  of  Chippenham,  for  which  the  Directors 
have  recently  concluded  a  contract  on  very  satisfactory 
:l^erms.  This  contract  includes  the  heaviest  work  upon  the 
line,  and  it  will  form  the  limit  in  point  of  time  to  the  com* 
pletion  of  the  undertaking.  The  Directors  are  proceeding 
,  steadily  in  their  purchases  of  land  on  the  intervening 
instance,  and  T)ut  a  short  time,  we  suppose,  will  elapse 
before  contracts  are  taken  for  the  remainder  of  the  line.  It 
is,  however,  of  much  less  consequence  to  complete  the 
easier  and  intermediate  portions  which  are  not  so  favourably 
placed  in  respect  of  traffic,  than  to  secure  the  timely  con- 
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fitraction  of  the  line  in  those  parts  where  the  works  are 
heaviest^  and  where  the  intercourse  is  greatest* 

The  works  between  London  and  Maidenhead  are  in  the 
most  forward  state,  it  being  the  intention  of  the  Directors 
to  open  this  portion  of  the  line  in  October  next,  as  there  is 
every  probability  of  their  doing.  The  great  viaduct  at 
Hanwell  is  nearly  completed,  and  forms  a  very  magnificent 
object.  The  style  of  its  architecture  is  simple  and  severe, 
but  well  suited  to  the  work ;  the  mere  size  of  which  gives  it 
an  air  of  grandeur.  The  execution  is  highly  creditable  to 
Messrs.  Grissell  and  Peto,  the  contractors,  and  not  less  so 
are  their  punctuality  and  despatch,  in  completing  it  within 
the  time  allowed  by  their  contract.  A  curious  accident  has 
occurred  to  the  embankment  at  Hanwell,  on  the  western 
side  of  the  viaduct,  from  a  partial  elevation  of  the  ground 
caused  by  the  unusual  pressure  of  the  embankment,  in  which 
some  depression  consequently  took  place.  Careful  investi* 
gation  was  immediately  made,  and  the  cause  being  found  in 
the  peculiar  position  of  a  thin  stratum  of  clay,  on  which 
part  of  the  embankment  rested,  effectual  means  have  been 
taken  to  prevent  any  ultimate  injury  to  the  work.  Most  of 
the  Foad  and  occupation  bridges  on  this  part  of  the  line  are 
either  completed  or  in  progress,  and  are  very  good  specimens 
of  substantial  masonry.  At  Maidenhead,  where  the  line 
crosses  the  Thames,  an  excellent  foundation  for  the  bridge 
has  been  found  in  a  hard  compact  bed  of  gravel,  and  the 
abutments  are  far  advanced. 

Between  Maidenhead  and  Reading  there  is  some  de^ 
cutting  in  order  to  avoid  tunneling,  but  no  doubt  seems  to 
be  entertained,  that  this  portion  of  the  line  will  be  completed 
by  June,  1838.  Tenders  are  now  out  for  the  erection  of 
two  bridges  over  the  Thames,  at  Gathampton  and  Moulsfdrd, 
with  the  necessary  land,  arches,  and  other  works.  The  works 
will  also  be  carried  on  eastwards  from  Reading,  so  as  to 
allow  of  the  line  being  opened  as  far  as  Didcot,  (or  the 
point  of  junction  with  the  proposed  Oxford  branch)  at  the 
same  time  as  it  will  be  to  Reading  itself. 

At  the  Bristol  end,  the  progress  of  the  works  is  satis- 
factory, though  some  delay  has  been  occasioned  by  "the 
unfavourable  weather  in  the  first  four  months  of  the  yeAr. 
The  shafts  for  the  Box  tunnel  will  be  completed  in  a  few 
weeks,  and-  the  tunnel  itself  immediately  afterwards  com- 
menced. The  ground  has  proved  even  more  favourable 
than  was  expected,  and  no  water  has  been  met  with  to  cause 
U^  ^lightest  inconvenience,  although  the  shafts  are   tv^sr 
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efttried  tl>  a' grelit  depth.  Tbie  eircuuntani^e  indjsed'witb 
their  great  size  (28  feet  diameter)  maflcee  them  on  object  of 
seihe  ctiriodtty-.  At  Bath  the 'ground  is  beiag  cleared  of 
lActny  small  tenemcBts  for  the  passage  of  a  yiaduot,  upon 
T^Mch  the  railway  will  be  carried  out  of  that  city  towards 
Bristol.  At'Salford  there  is  a  long  embankment,  now  pro-< 
ceeding  with  great  rapidity,  under  the  active  superintendence 
of 'Mr.  Mackintosh^  the  contractor.  The  two  nest  contracts 
are  in  the  hands  of  Mr.  Ranger,  who  deserves  credit  for  the 
excellent  %vorkmanship  of  his  bridges  and  culverts.  In  this 
p»^'  of  the  line,  the  engineer  has  adopted  the  gothic  arch, 
and- though  great  simplicity  is  observed,  the  effect  is  good* 
Ab'  a  iriatter  of  taste,  however,  we  own  a  predilection  for 
the 'vofind-^headed  or  Norman  arch,  in  all  works  of  civil 
utHRyy  as  we  recognize  the  peculiar  claims  of  the  Gothic  for 
eceksiastical  structures.  The  abutments  of  the  bridge  over 
the  'River  Chew  are  laid,  and  the  embankment  with  which 
it  is  connected,  and  which  is  continued  over*  Keyosfaam 
Haiiis,  will  be  finished  in  the  course  of  a  few  weeks.  An 
o^ec^pation  bridge  which  occurs  near  the  middle  of  this 
embankment,  is  an  excellent  specimen  of  masonry.  The 
eiftbankment  itself  is  almost  entirely  formed^  Ckf  bard^  dl*y 
satidstone,  which  is  found  in  abundance  in  this  district,  and 
fi^ms  an  admirable  mal;erial  for  the  bridges  apd  other 
ifitfsotiry*  Between  Keyn^^m  and  Bristol  there  ace  three 
tinsels,  two  of  them  very  short.  The  drift-way  has  been 
(^tt'ied  through  them  all  some  months  past,  and  they  are 
n^w  bring  enlarged  to  their  full  dimensions.  From  the 
western  end  of  the  kust  tunnel,  the  railway  passes,  on  an 
i^b^nknKint,  and  by  bridges  over  the  Avon  and  tbe  Feeder 
l^th&  Floating  Hari)our  at  Bristol,  where  another  bridge 
will  carry  it  over  to  the  Depot  in  Temple  Meads.  Th6 
d^^fifbi^dams  for  this  bridge  are  now  being  constructed,  and 
t&e  foundation 'Will  be  shortly  laid.  We  understand  that 
Ht^  engineer  conlidently  eacpects  that  tbe  Hne  betweesi 
Brtdlbl  and  Bath  will  be  opened  early  iu  the  summer  of 
1-^88,  or  about- the  same  time  as  the  line  between  Maideo^ 
hfead  and  Didcot; 

'-Oii  the  entire  JWorks  at  present  under  contract,  there  are 
^dfei  6^260  to-  6,300  persons  constantly  employed,  and  about 
4S0  horsei^.  There  are  also  four  locomotive  and  two  sta- 
tioniuy  engines,  for  drawing  the  waggons,  and  working  the 
'ih(!lined  planets.  -  In  fine  weather  this  force  excavates  and 
carries:  to  embankment  from  9O5OOO  to  100,000  cubic  yards 
f9f'e^Tthyiic.yper  tveek^  and  if  it  were  necessary,  this  i}iiantity 


ORBAT  WSB'S&RII  IMULWAY.  20 

could  be  iiKsreased  by  night- work  oa  those  parts  where  the 
men  are>at  present  confined  to  day*  work. 

The  Dbectors  have  recently  taken  a  contract  for  the 
delivery  in  August  of  the  rails  required  between  London 
and  Maidenhead  (about  SfiOO  tons),  at  a  rate  fully  25  per 
centi  below  their  rakiation  in  the  last  estimate  submitted  to 
the  pfoprietors.  The  present  is^  indeed,  a  very  favourable 
opportunity  for  effecting  contracts  of  this  nature,  and  those 
railway  companies,  whose  works  are  sujfficiently  advancedj 
should  not  let  it  escape.  On  long  lines  particularly,  a  saving 
in  this  article  is  of  great  importance.  The  Great  Western 
rails  are  to  be  made  in  lengths  of  15  to  17  feet,  of  No.  2 
loon,  aiid  becoming  equal  to  the  best  quality  of  bon&  fide 
No«  3  iron.  They  will  be  laid  upon  continuous  bearings  of 
wood,  carefully  kyanized,  and  hence  their  weight  is  not  to 
exceed  4^lb8.  per  yard,  though  they  will  be  equal  in  strength 
to  a  much  heavier  bar,  supported  only  at  intervals*  The 
IKreotors  have  anumber  of  locomotive  engines  under  contract, 
some  of  which  are  nearly  ready,  and  tenders  have  been  made 
Bad  accepted  within  these  few  days  for  the  supply  of  fifty 
carriages,  for  the  opening  of  the  road  to  Maidenhead  in  OcU 

it  will  be  seen  from  the  above  accouut,  that  if  the  expeor 
tations  of  the  Directors  are  realised,  portions,  of  the  line 
amounting  tc^ether  to  not  less  than  sixty-threis  miles,,  wV^' 
be  btooght  into  profitable  operation  within  t^n^lve  mon^bft 
from^his'time,  anda  smaller,  but  most  important  pootion.(t^ 
twenty^fomr  miles,  to  Maidenhead)  in  the  ^ourqe^  Qft^ 
psesent  year.  The  entire  litie  it  is  expected  will  be  comr 
pietedin  about  three  years  from  (Ms  time. 

W^e  have  beard  some  murmuring  at  the  PUNCTUAX4Ty  with 
which  the  Directors  have  exercised  the  powers  of  the  Aqtr  of 
Paarliament,  in  calling  for  instalments  every  three  nAonthn* 
There  may  be  some  inconvenience  to  individuals  hence 
arising,  and  we  have  no  doubt  it  has  operated,  with  other 
-oanses,  in  depressing  the  market  value  of  the  shares. for  a 
time,  but  we  know,  that  other  companies  who  were  ino^e 
lenient  in  this  respect,  have  experienced  considerable  deCri^* 
ment  from  want  of  funds  to  carry  on  the  work  with  vigouc, 
when  they  got  the  whole  line  under  contract*  and  their 
wants  increased  more  rapidly  than  they  eould  call  frpm  the. 
proprietary.  When  a  work,  therefore,  is  so  far  advanced  a^ 
the  Great  Western  Railway. now  is,  we  should,  consider  it 
a'  prudent  course  for  the  Directors  to  keep  a. larger  balance 
in  hand  than  theb)immedia!Ce  wants  may  require,  so. that  i^ 
delay  may  take  place  in  bringing  the  whole  line  under  con«- 


trael^  afnd  %bat  tlfey  tnoy^  prMeed  wi^h  the  eottfidened  'inid 
detipvktch  which  the  poBflesston  of  ample  mimns  naturally 
inispireB;  The  tmiy  risk  ie,  lewt  voider  aiieh  ocrctttufirt^atices, 
eo<yn«miy  be  too'lifttle'-Btudied,  and  knpFOvideDt  tr^atieg  too 
eaBily  confirmed,  but  in  4he  case  uuder  conekiefatioo,  We 
conoeive '  fjbe  peiiional  Interest  of  the  dSrectots  is  'sufficient 
to  ii?mui<e  a  v^ilant  attention  to  the  g;ood  management^ 
th^Fodneem. 


On  Railways,  as  Investments.    By  '^  R.  R." 

_ 

An  iniportant  feature  in  the  railway  system,  which  has  been 
too  much  overlooked,  is  its  bearing  upon  the  national 
capital  as  aiflfording  an  advantageous  mode  of  its  investment. 
If  We  look  to  the  series  of  operations  involved  in  theeoa** 
siriibtioh  of  a  railway,  we  trace  the  collection  of  capital 
from  numerous  sources  into  a  common  fund,  and  its  re^ 
distribution  through  various  channels  and  to  varloiis 
parties;  the  landowner,  the  iron^master,  the  timber-* 
dealer^  the  mechanic,  and,  above  all,  the  labourer.  Not 
a  penny-  of  the  amount  goes  directly  out  of  the  oountry, 
and  so  much  of  it  as  is  indirectly  exchanged  for  fomgn 
products  (such  as  timber,  flax,  &c.)  is  useful  iA  'the 
support  of  our  maritime  interests,  as  that  portion  of  the 
capital  which  is  exchanged  for  home  products  stimulates 
every  branch  of  native  industry.  Nothing  can  be  more 
•heahhy  than  a  circulation  of  capital  of  this  kind ;  it  is  the 
very  Kfe-blood  of  our  social  system.  And  yet  it  is  very 
obvious  that  the  greater  number  of  capitalists  are  not 
friendly  to  railway  undertakings,  and  generally  stand  aloof 
until  the  profit  of  the  work  is  known,  when  their  assistance 
is  Dot  wanted.  The  press,  also  (at  least  some  portion  of  it), 
has  dome  all  in-  its  power  to  disparage  the  formation  of  t'all^ 
ways,  and  because,  in  this,  as  well  as  in  every  other  depart- 
ment of  industry,  some  crude  and  some  dishonest  schemes 
have'  been  set  afloat,  the  whole  system  is  to  be  condenined 
under  the'  cuckoo-cry  of  •*  speculation ! "  Another  objection 
especially  absurd,  has  been  urged  by  some  opponents 't>f 
ralhvays,  viz.— -that  they  will  absorb  too  much  of  the 
national  capital,  and  divert  it  from  more  legitimate  channels^. 
To  the  latter  part  of  the  objection  it  nlay  h«B  reply  enough  to 
ask;  What  enterprise  can  be  more  legitimate  than  the  con- 
struction of  a  railway,  where  there  is  a  reasonable  prospect 
of  a  profitable  return  for  the  outlay  required  ?    All  railwnyci 
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cOstwnly^^jlt^iiot  siA€ee0dlf'  feb^rietmi^t  be  Mate  ^giij^A^  9^  » 
^oia^hadpccg^Qte  oC.ihU Modi  '^  ^  J»atiiipe  of  'Qnng^t.m  . 
iher^^  «D€s.,APnie  miopua  .^^nalsi   ftnd  ^ome  JOtiprofiub)e 
Ii>$tt]rw0ft:  Qoiiqp^uie»»    Yc^  wbf^t.  a  yfi«i  iwd  of  indtfid^al , . 
an4.i^ti0j3All  wealth  hm beea acoumuJatedby  the fefmatiDH 
ote^fis^  -and^ibe.  eetablishtxieiit  of  InivuraiK^e'  Companies*! 
ASt  ¥i!wiVin4<S6di  migbt;  the  capilalidt  abjuiM^  tJX  cotnmQwtal 
transactions,  because  many  concerns  become  baakcuply .  as 
ur^  against  the  railway  system  in  general,  the  defects  and 
mismanagement  which  attach  to  particular  undertakings  of 
this  kind.         \ 

In  this  country,  where  wealth  is  held  in   such   large 
masi^s^^tbeFe  are  many  persons  who  annually  invest  a  JUuge 
pa^^.Q^vtheir  incomes,  and  it  might  be  supposed^  looking  ta 
the..¥eiy:  limited  field   for   the  profitable    employment  of 
caplMij  tbsU;  these  individuals  would  be  the  fijrst  to  take 
a4)^Wt9ger.of  a  new  mode  of  profitably  employing  their 
«uqilu9.fim4s«..  For  the  most  part,  however,  this  surplus  . 
w^^l^his  in.  the  hands  of  persons  who  have  little  acquaint^ 
am^Qfiyitb  thf.  principles  or  practice  of  commerce^  and  who. 
lo^/with:  ^Qpicion  on  all  schemes  which  have  not  been 
tested •; by  £^PtuaI  eifiperience*    Hence  it  happens  that  they 
w}^ii^iaQ^«st;amed  to  forecast  consequences,  and  to  anU- 
cipsile  the  results  of  experience,  by  tracing  the  operatiqn  of 
ccfli^in  .pi'iiiciples^  are.  the  men  to  whom  the  public  are 
ch^^y^im^hted  for. great  national  improvements.    These  . 
m^>;  have  ever  been  found  among  the  most  enlightened  of 
tli^j  commercial  classes^  whilst  the  great  fundholders  and 
Ja^4^  prQprie^ors  (with .  few  exceptions)  have  hung  back 
frfi^  enterprises^  which  have  ultimately  been  crowned  with  , 
thi^,^am)sjt  brilliant  success. 

FiTpm  the  fact^  however^  of  commercial  men.  being  the  ^ 
ch^ef  supporters  of  these  undertakings^  we  see  wby  8w:h. 
su4ij^ii  ^IterDat^PBS  sometimes  occur  in  their  inarke^ble 
va]|i^,,aiid  how.  the  semblance  of  truth  is  given  to  the  charge . 
of ^  l^jyf.  diverting  ca^pital  from  its  legitimate  occupation* 
W^lkfinm^n  are  extensively  engaged  in  commerce,  the  with^^ 
drs^wsi^  9i  a  large. portion  of  their  capital  for  othctr  obj^ct^ 
nrmpt^pcasioii  .some  derangement  of ;  the  ordinary ,  course  of 
afipjIMi^,  ^and  thia  of  course  will  be  greatly  aggravated  by  the 
coidHcideuce  of  a  general  pressure,  such  as  that  we  are  stiU 
suffering  under.    The  blame  is  then  laid  upon  ^*  specuk'p  , 
tiou,"    which  has  to  answer  for  many  sins  not  its  0wn» 
Were  the  timth  knQwu,  indeed,  we  suspect  few  coocern^, 
leit]^^  <)om>niU'cial  gr  mamifacturing,  qould  be  foundj  wbici^ 
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are  mmi9  profilable  by  any  thing  bot  judicious  '^  specula* 
tioo."  When  commercial  men,  therefore,  apply  their 
capital  extensively  in  objects  of  internal  improvement,  it 
may  fairly  be  assumed  that  these  objects  are  in  themselves 
likely  to  be  advantageous,  as  being  supported  by  those  bei>t 
qualified  by  education  and  habit  to  foresee  their  results^  and 
also  that  the  ordinary  profits  of  business  are  too  low  to 
remunerate  the  capitalist 

In  such  a  state  of  things,  again,  it.  cannot  but  happen  that 
many  ilL-devised  and  delusive  schemes  are  encouraged^ 
which  end  in  the  ruin  or  injury  of  those  concerned  in  them* 
The  same  result  is  not  infrequent  to  thpse  who  traffic  in 
shares,  and  are  hence  induced  to  use  unworthy  means  of 
^accrediting  or  disparaging  particular  undertakings.  In 
these  cases,  however  substantial  the  enterprise  may  be  in 
itself^  a  wrong  character  is  given  to  it,  for  a  time  at  least,  in 
the  public  mind«  In  proportion,  however,  as  it  advances^ 
this  inconvenience  is  got  rid  of,  and  it  is  left  to  stand  or 
fall  by  its  own  merits,  though  much  time  may  elapse  before 
its  just  claims  to  support  are  recognised  by  the  public. 
Many  must  recollect  the  time  when  the  Liverpool  and 
Manchester  Railway  Shares,  now  at  a  premium  of  cent,  per 
4ienLy  were  at  a  discount;  and  the  same  was  the  case  for  a 
short,  time  with  the  London  and  Birmingham  Railway 
shares,  which  are  now  at  a  premium  of  upwards  -of  60  per 
cent.  On  looking  back  to  such  changes  as  these,  many 
must  feel  regret  that  they  were  wanting  in  courage  to  make 
inseslaaAents  of  this  kino,  at  a  time  when  they  could  han^e 
been  made  so  advantageously.  It  is  hi^ly  probable  (and, 
to  my  own  conviction,  morally  certain)  that  in  the  course 
of  9  very  few  years  the  stock  of  many  railway  conypaoiea, 
just  now  in  little  favour  with  the  public,  wiU  be  eagerly 
sc^ght.at  a  high  premium,  by  the  very  capitalists  who 
refuse  at  present  to  buy  the  same  stock  at  or  below  par: 
so.  over^powering,  in  common  minds,  is  the  force  of 
/^'^tf^n^  impressions  to  the  best  founded  anticipation  of  the 
future. 

To  those  who  have  really  studied  the  railway  system,  it 
must  be  superfluous  to  point  out  how  the  experience  of 
America  and  Belgium,  as  well  as  of  our  own  country, 
establishes  the  position,  that  capital  may  be  invested  in 
these  undertakings  with  great  advantage,  both  to  the  share- 
holders and  the  public.  As  compared  with  America, 
indeed,  it  may  be  said,  that  a  conviction  of  this  sort  in  the 
public  mind  of  this  country,  is  very  weak  and  partial;  but 
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it  iis  dfiily  g^^^^g  Weiig<lli,  and  will,  there  ontk  be  too  doubly 
be 'confirmed  by  the  early  experience  c»f  the  Ghpamd  Junction 
L4ne.  Whether  capital  shall  be  supplied  or  not,  to  carry 
forward  the  various  other  lines,  now  in  their  earliest  stages, 
will  ^eatly  depend  on  the  result  of  this  grand* experiment. 
L#et  it  only  be  seen  by  six  months'  working  of  that  line, 
that  a  profit  will  accrue  to  the  proprietors  of  8  or  10  per 
cent,  per  annum,  and  there  is  little  haaiard  in  predicting  that 
the  other  lines  of  great  intercourse  will  be  amply  supported. 
As  svrely  as  water  finds  its  own  level,  capital  will  now  into 
tboise  channels  where  it  will  prove  the  most  productive  and 
fertilizing.  As  long  as  capital  is  seeking  investment  in  the 
public  funds,  at  a  rate  of  interest  not  exceeding  3{  per  cent, 
per  annum,  it  cannot  be  wanting  for  railway  undertakings, 
when  the  public  mind  is  satisfied  by  the  issue  of  the  trial 
now  pending,  that  their  advantages  have  not  been  over- 
rated. The  question,  however,  with  every  capitalist  should 
b^,  ^*  Shall  I  become  a  shareholder  now,  and  forego  some 
present  advantage  for  the  prospect  of  ultimate  profit ;  or 
shall  I  wait  till  experience  has  proved  to  all  the  world 
the  benefit  of  such  investments,  and  of  consequence,  has 
enhanced  proportionally  the  value  of  the  stock  ? "  If  monied 
men  generally  would  reason  in  this  way,  a  steady  and  suiH* 
cient  supply  of  capital  would  probably  be  fumislred  for  all 
thrae  undertakings  which  are  well  planned  and  prudently 
cc^nducted ;  and  it  is  best  for  the  public  in  every  way  that 
all  others  shotild  be  promptly  discouraged. 

To  those  who  feel  or  profess  any  anxiety  as  to  the  amount 
o£  capital  likely  to  be  invested  in  railways,  I  would  submit 
the  annesfed  summary  of  statistical  fects,  with  the  view  of 
IQntftratiiig  naiore  clearly  than  any  argument  can  do,  the 
V2|st  extent  of  the  national  wealth.  When  the  ChanceBor  of 
the  Exchequer  can  raise  in  a  week  a  loan  of  20jOOOjOOOL  by 
oflTering*  an  interest  of  little  more  than  3^  per  cent,  per 
atmam,  let  it  not  be  said  that  the  same  sum  cannot  be 
appropriated  out  of  the  immense  wealth  of  this  country  in 
the  course  of  five  or  six  years,  for  the  purposes  of  internal 
improvement,  without  aiverting  capital  from  its  **  legiti- 
mate "  channels.  R.  R. 
J^une  20,  1837. 
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StaUsHecd  'Fo/cU  illustrating  die  State  of  the  NcHional  Wealthy 
collected  from  MaeullocKs  "  Statistics  of  the  British  Empire^* 
-     and  ^^nsn  a(uihffntic  Somcesm  .... 

.The  amount  of  the  public  debt  (which  is  individual 

property)  was  on  5th  Jan.,  1836    *....  £760,294,554? 

The  annual  interest  paid  to  the  national  creditors.,.  ^8,505,675 
'The  public  revenue  (Customs,  Excise,  &c.)  for  1836  50,494«,732 
-The  real  or  declared  value   of  British   and  Irish 

produce  and  manufactures  exported  in  the  year, 

ending  5th  Jan.,  1836 46,926,370 

The  official  value  of  the  imports  for  the  same  year  47,463,609 
The  rent  of  land,  in  England  and  Wales,  in  1836, 

was  about 29,500,000 

'The  value  of  the  timber  in  England  is  estimated 

45,000,000/.  to    50,000,000 

Its  annual  produce  at  about    2,000,000 

The  value  of  the  horses  in  Great  Britain  (in  number 

about  1,500,000)  is  estimated  at  from  18,000,000/. 

to ^2,500,OeK) 

*The  amount  of  tolls  received  annually  on  1,108 

turnpike  trusts  in  England  and  Wales  is  about  ...         1,430,000 
.The  capital  invested  in  sixty-two  canals  enumerated  •     •  i 

in  a  respectable  sharebroker's  list  is    1 3,453,'235 

The  capital  required  for  twenty-seven  railways  (for 

which  Acts  of  Parliament  have  been  obtained)  in  '        ^ 

the  same  list  is  about '26^000,000 

(About  6,000,000/.  of  this  has  been  raised.)  .    ' 

The  yearly  value  of  the  cotton  manufacture  is  about  '  32,000,000 
.The  annual  rental  of  inhabited   houses   of  Great  '.  "* 

Britain,  is  a^ove  ^,^37^^32 

Tlie  capital  (personal  property)  on  which  the  legacy  '^' 

duty  is  paid  in  Great  Britain  and  Ireland,  amounts 

'  annuaUy  to  dibovX 4^,500,000 

The  annual  income  assessed  to  the  Property  Tax  in  -   -  •<, 

1814—1815  was 166;222,l28 

"The  capital  employed  in  agriculture  is  estimated  by  ' 

Mr.  Maculloch  at  from  186,000,000/.  to  217,000,000 

The  total  annual  value  of  agricultural  produce  of  ' 

England  and  Wales  (exclusive    of   timber)   is  ' 

.    about £132,000,000  •' 

Ditto  of  Scotland.... 23,000,000, 

Ditto  of  Ireland    45,000,000  * 

• —    200,000,000 

The  total  annual  income  of  the  people  of  Great 

Britain  was  estimated  by  Lord  Liverpool,  in  1822 

at  from  250,000,000/.  to ...i 280,000,000 

Mr-  Maculloch  states  it  as  now  probably  amounting 

to  about   297,000,000 
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«  ROYAL  SOCIETY  AND  MR.  HERAPATH/' 


[The  private  correspondence  which  terminated  in  the  exit, 
expulsion^  or  forced  retirement  of  Sir  Humphry  Davy  from  the 
Presidency  of  the  Royal  Society-] 

(X.) 

Cranfordy  Jantuiry  11,  1821. 

Dear  Sir, — I  beg  leave  to  inform  you  that,  as  my  family  is 
»]rrix£4  at  Cranford,  I  shall  be  happy  to  hear  the  determination  of 
the  Council,  respecting  my  paper,  as  soon  as  convenient.  The 
experiments  I  mentioned  in  my  two  last  letters  I  have  completed 
(^  far  at  least  as  I  intended  at  present  to  carry  them,  and  only 
await  the  decbion  of  the  Council  to  put  them  in  order.  Should 
the  Council  determine  on  the  publication  of  the  paper,  I  shall  feel 
Jiapip^  to  attend  to  any  alterations  or  amendments  yourself  or  they 
may  have  the  goodness  to  point  out,  and,  with  respect  to  the 
je^j^periments,  will  either  give  them  as  a  supplement  to  the  present 
paper,  or  make  them  the  subject  of  a  separate  communication,  as 
you  think  best.  In  the  latter  case,  I  should  have  it  in  my  power 
to  subjoin  an  extensive  table  of  temperature  that  I  have  nearly 
computed,  and  perhaps  of  making y  if  opportunities  offer ,  some  new 
fKSadk  impK)rtant  experiments,  which  I  have  in  contemplation,  on  the 
constitution  of  bodies  in  their  solid  and  fluid  state. 
.  You  have  probably  heard  of  my  having  written  to  Sir  H.  Davy, 
on  his  election  to  the.  chair  of  the  Royal  Society.  This  I  did,  not 
fmly  on  account  of  his  being  about  to  become  one  of  my  judges, 
and  to  apprise  him  of  the  nature  of  a  paper  that  was  likely  to  come 
before  him,  but  as  a.  mark  of  respect  which  I  thought  due  from 
myself  to  so  distinguished  a  philosopher,  who  is  almost  the  only 
one  in  England  whose  views  of  things  coincide  with  my  own,  and 
to  whose  labours  I  have  been  much  indebted. 

I  have  taken  the  liberty  of  writing  to  you  on  one  of  my  pros- 
rpectuses,  merely  to  show  you  that  I  have  something  more  at  stake 
than  mere  literary  fame,  and  that  it  will  be  incumbent  on  me,  con- 
ceiving as  I  do,  that  I  am  right  in  my  views,  and  that  I  have  given 
them  a  decisive  proof  by  my  experiments,  to  strain  every  nerve  to 
establish  my  scientific  reputation,  as  well'  for  the  sake  of  main- 
taining myself  in  the  good  opinion  of  my  friends,  as  for  the  benefit 
.vliich  it  may  be  of  to  my  family,  in  my  business. 

I  am,  dear  Sir,  very  respectfully. 

Your  obedient  humble  servant, 
(Signed)  John  Herapath. 

To  Davies  Gilbert,  Esq. 


» ( 
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(XI.) 

Cranfordy  near  HounstoWy  Jan.  II,  1821'. 

Sir,: — As  I  had  some  time  ago  the  honour  of  addressing  you  & 
letter  respecting  a  paper  I  had  composed,  and  put  into  the  hands 
of  Davies  Gilbert,  Esq.,  on  the  cause  of  gravitation,  heat,  &c.,  I 
beg  leave  to  inform  you  that  I  am  arrived  at  Cranford,  my  future 
residence,  and  shall  be  happy  to  receive  any  opinion  you  may  have 
been  pleased  to  form  of  this  paper,  and  the  determination  of  the 
Council  on  its  publication^  an  soon  as  convenient.  The  experi- 
ments, as  far  as  I  intend  at  present  to  carry  them,  I  have  com- 
pleted, and  as  soon  as  I  hear  from  yourself,  or  Mr.  Gilbert,  shall 
proceed  to  put  them  in  some  kind  of  form.    . 

I  am.  Sir,  with  great  respect. 
Your  obedient  humble  servant, 
(Signed)  John  Herapath. 

To  Sir  Humphry  Davy,  Bart.,  P.  R.  S.,  &c. 


(XII.) 
23,  GrrosvenoT'Streeti  January  13^  1S21« 

Sir,— Mr.  Gilbert  had  put  into  my  hands  your  paper,  on  **^The 
Phenomena  of  the  Universe,"  before  I  received  your  first  letter, 
but  I  was  desirous  of  perusing  it,  and  of  taking  the  opinion  of  a 
irery  able  philosopher  upon  it  before  I  replied  to  you. 

I  have  read  those  parts  of  it  which  are  intelligible,  without  pro- 
found mathematical  study,  with  attention  ;  and  highly  ingenious  as 
I  find  your  views,  I  must  say  I  am  not  impressed  with  a  conviction 
of  their  truth. 

The  pressure  of  your  giravific  fluid,  fof  iniStaiicej  taking  away 
weight  must  depend  upon  the  motion  of  its  particles,  and  yet  you 
counteract  this  pressure  by  heaty  which  you  consider  as  moti<yn* 

Before  I  return  the  paper,  I  shall  take  the  liberty  of  SuB^fiiSffii^ 
it  to  the  most  acute  philosopher  (I  know)  in  this  country,  and 
I  shall  be  most  happy  if  his  opinion  is  favourable ;  for  I  should  be 
sorry  that  the  paper  was  communicated  to  the  Royal  Society 
without  the  security  of  its  being  published. 

There  is  so  much  ingenuity  and  so  minute  an  acquaintance  with 
the  progress  of  discovery  displayed  in  your  paper,  that  I  cfannbt 
help  wishing  that  its  views  and  objects  had  been  limited  to  mattera 
of  pure  experimental  inquiry.  For  instance,  the  doctrifile  ^f  hfeat, 
and  the  investigation  of  its  L&ws,  supposing  it  to  be  motion^  •  Such 
a  preliminary  pap^,  if  satisfaotory,  would  prepare  the  philosophical 
world  for  greater  and  more  abstruse  researches.  Tou  ref€r^;  in 
your  last  letter,  to  some  experiments  -^hich  you  have  •  concluded, 
on  heat>  and  which  confirm  your  general  views.   Any  inyestigadon 


of  this  kind,  I  shall  have  great  pleasure  in  communicating  to  the 
Royal  Society. 

Should  any  thing  call  you  to  London,  I  hope  you 'will  favour 
me  with  a  call;  I  shall  be  glad  to  see  you  at  my  house  any 
Wednesday  evening,  after  nine  o'clock.  You  will  always  find 
some  of  our  most  distinguished  men  of  science  with  me  on  that 
day.  I  am,  Sir,  with  much  consideration, 

Your  obedient  humble  servant, 
(Signed)  H,  Davt. 

To  John  Herapath,  Esq. 


(Xin.) 

East  Boumey  January  14,  1821. 
Dear  Sir, — I  have  been  this  morning  favoured  with  yours,  from 
Cranford,  and  I  have  immediately  written  to  Sir  H.  Davy  on  the 
subject  of  your  paper,  which  I  put  into  his  hands  on  the  day  of  his 
election. 

I  assisted  Sir  Jos.  Banks  during  his  declining  health,  but  it  is 
obvious  that  all  the  business  of  the  Royal  Society  will  now  be 
transacted  by  the  President. 

It  gives  me  pleasure  to  find  that  you  are  come  so  near  to 
liOndon  as  Cranford.  And  I  most  sincerely  hope  that  your 
Academy  will  answer  every  expectation  you  can  have  formed 
respecting  it* 

Being  so  near  London,  perhaps  you  will  allow  me,  on  some 
occasion^  to  introduce  you  to  a  meeting  of  the  Royal  Society. 

I  remain,  dear  Sir, 
\  ,  Your  very  faithful  humble  servant, 

(Signed)  Da  vies  Gilbert. 

Tq  John  Herapath,  Esq. 

(To  he  continued, J 


REPORTS. 


LANCASTER   AND    PRESTON   RAILWAY. 

Report  of  the  Provisional  Committee  of  the  Lancaster  and  Preston 
Junction  Railway  Company y  to  the  Shareholders  assembled  at 
the  first  General  Meeting^ 

At  a  public  meeting  held  at  the  Town  Hall  in  Lancaster,  on 
the  12th  April,  1836,  it  was  unanimously  resolved,  *<That  the 
^'  formation  of  a  railway  from  Lancaster  to  Preston,  thereby 
*'  connecting  Lancaster  with  the  important  manufacturing  and 
*<  commercial  districts  of  the  county,  as  well  as  facilitating  com- 
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^<  limolcattOB  tntfa  the'Metro|)oli%  would  be  of  the  greaMI  adktth- 
^^tagetothe  town  and  neighbourhood,  and  it  is,  dierefbrey  the 
'^  Of^ioo  of  thift  meetingi  tlAt  measured  be  forthwith  adopted 'fbr 
^  promoting  the  estahlislnsent  of  a  railway  between  the  tcfwom-  bf 
'<<^XaBOflater  and  Preston;"  ako,  <<  That  a  Provitional  Committee 
^^ibeftj^ointed  to  direct  the  necetsasy  surveys^  and  plani  to  be 
^^  madOy  and  to  do  all  odier  necessary  acts  to-  forward  the  obfe<9ta 
<'<if  the. first  Resokition."  ;    ' 

The  Provisional  Conunittee  appointed,  immediately  proceeded^ 
aeeomfdish  the  objects  in  view,  and,  notwithstanding  the  opposition 
of  various  parties,  have  now  to  congratulate  the  shareholdel^  on 
having  obtained  an  Act  of  Parliament  for  making  the  railway,  afid 
to  avoid  loss  of  time,  they  have  called  at  this  early  period  a 
meeting  of  the  Shareholders,  to  lay  before  them  a  statement  of 
their  proceedings,  and  to  resign  the  trust  confided'  to  them. 

They  refer  to  the  accompanying  account  for  the  particulars  of 
the  expenses  incurred.  From  the  shortness  of  the  time  since  some 
of  the  claims  were  sent  in,  and  from  the  necessity  of'  pmcurin^ 
further  information,  they  leave  the  settlement  of  these  to  the  ffftui^ 
Directors,  but  are  happy  to  state  that  when  all  claims  are  liquidate 
there  will  remain  a  balance  in  favour  of  the  Company.  > 

.  During  the  progress  of  the  BiU  through  the  Committee  6f  the 
House  of  Commons,  the  Provisional  Committee  acting  on  the 
advice  of  counsel,  and  being  strongly  urged  thereto  by  several 
Members  of  Parliament  friendly  to  the  undertaking,  entered  inl^ 
an  agreement  with  the  Lancaster  Canal  Company  to  purchase  ftom 
them  so  much  of  their  wharf  near  Dock-street^  Preston,  -as  ii^ 
required  for  the  railway  for  the  sum  of  15,000/1 

They  have  also  agreed  to  pay  the  North  Union  .Railway  Com- 
pany the  sum  of  1,500/.,  on  condition  that  the  North  U^ion 
Company  continue  their  line  from  their  station  at  Btitler<*street, 
under  Fishergate  to  Dock-street,  and  bring  it  to  the  level  lef  the 
terminus  of  the  Lancaster  and  Preston  Junction  Railway*,  thus 
perfecting  the  junction  of  the  two  lines. 

A  contract  has  been  made  with  Messrs.  Park  and  Sons  for  the 
purchase  of  their  factory  and  premises,  containing  upwards**  V^f 
4,000  square  yards  of  land,  by  which  an  ample  space  is  provided 
for  a  station  and  warehouses  very  near  the  terminataon  of  th^ 
railway  at  Preston. 

,  The  line  of  the  Lancaster  and  Preston  Junction  Railway  bein^ 
proposed  to  cross  that  of  the  Preston  and  Wyre  on  a  higher  leve^ 
about  a  third  part  of  a  mile  from  the  terminus  at  Dock-street,  iMt 
company  have  iagreed  to  raise  their  level  at  their  own  expense;  sA 
as  to  unite  with. the  Lancaster  and  Preston  Railway.  The-  Mk 
derived  from  this  source,  and  from  the  traffic  in  the  towm  of 
Preston,  it  is  considered  will  amply  compensate  the-  additkmAI 
charge  incuned  at  thp  Preston  end  oif  the  linci  -  <         '•  ^ 

The  Provisional  Committee  have  aneceeded  in  engAgiri^  thf^«l)t« 


mna/tmioefXff-JompkhodkBi  Bsq^  the«ii^iM«i>»  in  laftng  dow»  the 
line^  mid  under  hit  superintoiidenoe  thesunreyft  and  levelling^  iave 
been  completed.  The  Comndttee  have  great  pleasufe  in  stating 
•  .th«t  the  U»e  is  nearly  straight^  that  no  gradient  exceeds  1  in  500, 
tiie  ipnaaler  part  of  the  line  being  or  nearly  approaching  te  a.  levd ; 
thai  the  «fo^  are  Ugfat^  and  1^  outtinga  of  a  very  IhTOtivable 
idesCriptibn^fio  that  in  ^e  0{»nion  of  the  intelligent  and  experi- 
enced engineer  there  is  no  doubt  the  works  may  be  completed 
wHUia  imo  years,  and  a  half,  and  at  an  expense  not  cKceeding  his 
estiBoates.  Indeed>  it  b  confidently  expected  that  the  oontraets 
for  the  excavations  may  be  made  at  a  cheaper  rate,  and  from  the 
^reat  deidkie  in  the  price  of  iron,  and  the  fact  that  useful  stone  for 
fdncesy  bric^es^  blocks,  &c.  lyill  be  found  in  many  of  the  cnttingB,. 
'.a  reducdon  in  the  expense,  at  least  equal  to  the  additional  outlay 
at  the  PpestOBi  end*  wiU  be  effected. 

.  Mr«  Locke  estimates  the  entire  expense  of  making  the  Une  at 
^SOfOOOL,  and  from  the  accuracy  of  his  calculations,  as  proved  in 
the.  completion  of  the  Grand  Junction  Railway,  the  Provisional 
Committee  place  foil  reliance  upon  his  estimates,  and  consequently 
'  expect  that  the  Lancaster  and  Preston  Junction  Railway  will  be 
bompleted  at  a  less  expense  per  mile,  and  that  being  nearly  level 
it/i!i!iU  be  woikcd  at  a  less  cost  than  almost  any  other  line  hitherto 
jmitde>  in  this  country. 

..    Frotm  the  statement  proved  before  the  Committee  of  the  House  df 

Ccinteions  the  aimaal  receipts  on  the  railway  will  be      £.        s,    d. 

n  For  Passengers,  (at  £d  per  mile)       .         .         .  36,^1     O    € 

-:   Merohaodtee,  ea^e^  parceb,  and  mails       .         .     9,122  14    0 

£4.5,363  14    0 
,D#diiot  ^r  expense  of  maintaining  the  road, 
'   locomotive    power,   and    other  charges  in 
carrying  on*  traffic  to  this  extent^  according 
jbo  the  estimate  of  Mr.  Locke       .         .         .     20,000    a    0 


Leaving  .  .  .£25,363  14  0 
Or  upon  the  capital  of  250,000/.,  a  nett  return  of  10  per  cent,  pet- 
MomnK  In  alluding  to  this  statement  of  income  the  Provisional 
Committee  observe,  they  regard  it  as  greatly  below  the  revenue 
which  may  reasonably  be  expected  from  the  railroad. 

Qt  the 'Opting  of  the  Grand  Junction  Railroad  the  mails  from 
liondoa  to  Gla^ow  and  Edinburgh  will  pass  through  Lancastei^ 
thtts  imaking  ,an  increase  of  four  coaches  daily,  and  when  the 
London  and- Barmingham,  the  North  Union,  and  the  Lancgustel* 
aoa4  Pxetton  lines  ace  all  completed,  there  can  be  no  doubt  the  'to 
l^vcat^r  tpffOpoition  of  the  passengers -between  the  Metropolis  and 
IhaMlstonitparts-of  the  island  will  to^e  this  roate  ;  th^  ooiilSnua^ 
tion  of  the  line  to  Glasgow  may  also 'be  regardb^d  as  a^  j^robable 
eMBt»'Otfr«Loeke'liaviiig>eiaRnned'th6>Hne-a^d:fd«ind  \%  practi- 
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C9hlef  haa  already  r^cexved  instnietiow  from  a  Committee  in 
Glasgow  ta  eoanfilete  the  surveys  with  a  view  to  the  ooD8tracU<m 

f^f  the  railway. 

The  estimated  revenue  from  paaseBgers  is  oalcolatod  at  the 
average  of  2d*  per  mile»  but  an  increase  of  this  rate  of  ehaege  on 
railroads  generally  is  expected,  and  the  charge  on  the  Luieaater 
and  Preston  line  will  of  course  be  asnmilated  to  that  on  the  lines 
with  which  it  is  connected, — an  additional  half-penny  per  mile 
would  give  an  increase  of  nett  income  of  no  less  than  9fiOOL 
annually. 

Only  a  proportion  of  the  more  valuable  merchandize  now  con- 
veyed by  the  canal  and  by  the  road  has  been  included  in  the 
Parliamentary  statement,  and  nothing  has  been  reckoned  for  the 
conveyance  of  coal  and  other  articles  of  considerable  bulky 
compared  to  their  value.  The  Provisional  Committee  are  of 
opinion  that  not  only  a  larger  proportion  of  the  merdiandize  now 
conveyed  between  Lancaster  and  Preston  will  come  upon  the 
railway,  but  look  also  to  an  increase  of  the  quantity  f^m  tlie 
growing  importance  of  the  manufactures  of  Lancaster  and  its 
neighbourhood. 

The  North  Union  Railway  passes  through  newly  opened  and 
extensive  fields  of  valuable  coal  between  Wigan  and  Preston,  and 
as  the  cost  of  the  transport  to  Preston  will  be  less  than  the  present 
cost  of  conveying  coal  on  the  Canal  Company's  Tram-road  from 
near  Bolton,  the  North  Union  Company  wUl  doubtless  supply 
Preston  with  a  large  part  of  its  consumption  of  this  article,  and  as 
they  can  avail  themselves  of  the  Lancaster  railroad  at  the  tolls 
fix^  by  Act  of  Parliament,  the  coal  on  that  line  may  be  sent 
unbroken  to  Lancaster  at  a  very  moderate  chaise. 

The  estimate  includes  only  500/.  per  annum  for  the  conveyance 
of  the  mails;  from  the  arrangements  already  mentioned,  this 
amount  may  be  expected  to  be  doubled,  if  not  trebled,  and  the 
same  observation  may  be  made  with  respect  to  parcels,  the  income 
from  which  has  been  taken  only  at  1,306/. 

The  sum  of  1,682/.  6s.  is  the  estimate  for  the  conveyance  of 
cattle.  This  would  be  the  chaise  for  conveying  less  than  one  half 
of  the  number  of  homed  cattle,  sheep  and  horses  now  passing  along 
the  road.  When  the  railway  is  made,  particularly  if  it  be  continued 
northward,  the  numerous  herds  which  now  proceed  through  Settle 
and  Skipton,  to  supply  the  populous  districts  in  the  south  parts  of 
this  country,  may  be  expected  to  be  forwarded  by  the  railway,  and 
the  receipts  under  this  head  will  be  greatly  increased. 
;  On  the  whole,  the  Lancaster  and  Preston  Junction  Railway 
offers  a  return  to  the  shareholders  equal  to  that  of  almost  any  line 
hitherto  projected,  with  the  great  advantage  of  being  free  from  the 
risk  of  the  trafBc  being  diminished  by  the  formation  oi  any  otfa^r 
line.  The  sea  on  the  one  hand,  and  the  hilki  whic^  divide 
Lancashire  from  Yorkshire  on  the  other,  effectually  prevent  any 
such  competition. 


IrANCABTBR   Attn  PRBSTON   RAILWAY.  S5 

Before  ooncluding  ibis  Report,  the  Provisional  Comnnttee  beg 
leave  to  snggesi  to  the  meeting  the  propriety  of  passing  a  resolution 
to  make  the  fees  payable  by  Act  of  Parliament  to  the  clerk, 
payable  not  to  the  clerk,  but  to  the  Company,  and  to  invest  the 
Directors  for  the  time  being  with  power  to  reduce  or  remit  them 
altogether,  as  they  may  see  fit. 

(Signed)  Geo.  Burrow,  Chairman, 

Lancaster,  June  19,  1837- 

Statement  of  Account. 

Dr.  £•     s,  d. 

To  Engineer,  in  full 358  12  0 

'. —  Surveyors,  on  account       .....  1464  17  2 

—  Parliamentary  Agents,  on  account      .        •        .  1200    0  0 

—  Solicitors,  on  account 1940    5  4 

—  Travelling  Expenses  of  Directors  to  London,  and 

during  their  attendance  on  the  Parliamentary 

proceedings,  including  some  other  Expenses  •  377  14  11 

—  General  Disbursements,  including   Office  Rent, 

Printing,  Stationery,  Furniture,  &c.       •        •  .222  10  10 

—  Balance  of  Petty  Cash       .        •        .        .        .  19  14  1 

—  Balance  in  Bankers'  hands         .        •        .        •  3994    0  7 

£9577  14  11 
Cr.  ==_ 

By  Amount  of  Capital  received,  being  a  deposit  of 

2L  a  share  on  4680  shares    ....  9360    0    0 

—  Interest 217  14  11 

£9577  14  11 

Claims  sent  in  but  not  adjusted. 

Dr. 

To  Solicitors 4261  10    2 

—  Paid  on  account         .        .         .  1940    5     4 

2321     4  10 

—  Surveyors 2280  13    2 

—  Paid  on  account         .        .        .  1464  17    2 

815  16    0 

: —  Parliamentary  agents  .         .  1408  10    9 

. —  Paid  on  account         .        •         •  1200    0    0 

208  10    9 


■••■ 


£3345  11     7 

Cr. 

By  Balance  of  Petty  Cash        .  .      19  14  1 

—  Ditto  in  Bankers'  hands      .  .  9994    0  7 

/  I  ill  £401 3  14     8 
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THE   tONDON   AND   GREENWICH    RAILWAY   COMPANY. 

No.  26,  Cornhill,  June  1,  1837. 
The  Directors  of  the  London  and  Greenwich  Railway  Company 
cannot  but  regret,  in  common  with  the  other  shareholders,  that  the 
estimated  capital  has  proved  insufficient  for  the  completion  of  the 
work ;  but  from  the  result  since  the  opening  of  tiie  railway  to 
Deptford  in  December  last — ^from  which  time  to  the  present 
686,571  persons  have  passed  over  the  line — they  feel  warranted  in 
reiterating  the  opinion  they  have  hitherto  expressed,  as  to  the 
isuccess  of  the  undertaking  when  completed  to  Greenwich.  Under 
this  impression  the  Directors  felt  that  the  interests  of  the  pro- 
prietors would  be  best  secured  by  an  immediate  completion  of  the 
work,  and  for  that  purpose  they  have  applied  for  and  obtained  an 
Act  of  Parliament  to  enable  them  to  raise  a  further  sum  of  200,000/.*, 
by  addition  shares  and  mortgage,  as  may  be  required. 

They  consider  it  due  to  the  present  proprietors  to  offer  them  the 
option  of  taking  such  additional  shares  of  20/.  each,  in  proportion 
to  the  number  of  shares  of  which  they  are  now  holders ;  and  in 
case  the  whole  should  not  be  taken  by  the  present  shareholders, 
then  to  offer  such  as  may  not  be  taken  by  them,  to  the  public. 
'The  Directors  have  thought  it  most  advisable  that  the  new  shares 
should  either  be  paid  up  at  once,  or  10/.  on  each  share  on  or 
before  the  15th  day  of  June,  and  the  remainder  on  the  25th  day 
of  July  next,  at  the  option  of  the  party  taking  the  same ;  and  that 
iBterest  from  the  date  of  such  payments  respectively  should  be 
paid  to  the  holders,  at  the  rate  of  5  per  cent,  per  annum  half- 
yearly,  on  the  30th  of  September  and  the  31st  of  March,  until  the 
profits  of  the  Company  allow  a  dividend,  exceeding  5  per  cent. 
per  annum,  to  be  paid  on  the  whole  number  of  both  old  and 
•new  shares,  when  the  interest  of  5  per  cent,  on  the  new  shares 
will  cease. 

From  the  various  additions  found  necessary  in  the  progress  of  the 
work,  not  originally  contemplated — the  great  and  unforeseen  delays, 
and  consequent  lengthened  payment  of  interest  on  the  capital — the 
great  expense  of  compensation  to  persons  whose  property  was  not 
in  the  estimate  to  be  taken,  but  which  the  Company  were  com- 
pelled by  their  Act  to  purchase — it  perhaps  will  not  be  altogether 
surprising  that  the  cost  has  exceeded  the  original  estimate. 

The  Directors  have  disposed  of  some  small  portions  of  the  surplus 
property,  and  are  taking  measures  for  the  disposal  of  the  re- 
mainder, whenever  favourable  opportunities  may  present  themselves. 

The  Directors  feel  great  satisfaction  in  acquainting  the  pro- 
prietors, that  the  Croydon  Railway  Company,  with  which  the 
Dover  and  Brighton  Railways  are  intended  to  be  connected,  are 
rapidly  proceeding  with  their  work,  and  forming  their  junction  with 
this  line  about  two  miles  below  London  Bridge.  The  new  Dept- 
ford piei:,  is, in  a  forward  state,  and  when  completed  will  be  united 
with  the  Company's  line  by  the  junction  railway  of  about  800  yards. 
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for  which  an  Act  was  obtained  last  year ;  thus  afTording  a  safe, 
economical,  and  speedy  means  of  transit  between  Deptford  and 
London,  avoiding  die  dangers  and  obstructions  of  the  river. 

An  arrangement  has  been  made  (which  is  now  before  Parlia- 
jXiffQt  for  confirmation)  with  the  Creek  Bridge  Company,  by  which 
the  Railway  Company  will  be  empowered  to  take  toll  for  passing 
over  the  Kavensbourne  between  Greenwich  and  Deptford,  which 
will  prove  an  additional  source  of  revenue  to  the  Company. 

The  Directors  in  conclusion  beg  to  add  that,  from  the  experience 
they  have  derived  since  the  opening  of  the  line,  they  estimate  the 
current  expences  at  about  20,000/.  per  annum ;  and  die  proprietors 
may  rest  assured  that  every  means  will  be  adopted  to  keep  the  ex- 
pen  oes  within  the  smallest  possible  limits. 

The  accounts  will  be  made  up  to  the  30th  of  June ;  and  a  Specif 
General  Meeting  will  be  called  in  July,  to  declare  a  dividend 
out  of  the  clear  profits  of  the  undertaking. 

The  Directors  subjoin  a  statement  of  the  expenditure,  and  esti- 
mate for  the  completion  of  the  Works. 

StateTuent, 

Cr.                       £,  Sn  it* 

Amount  of  capital    ', 400,000  6  0 

„        of  Bonds  issued : 133,300  0  0 

„        received  from  passengers,  to  Dec,  1836.     13,800  0  0 

£547,100     0    0 

Dr. 

Act  of  incorporation  and  amended  Bill 4',500     0    0 

Amount  of  lands,  &c.,  now  purchased  and  agreed  304,200  0  0 
Cost  ofbuilding  the  railway,  expended  and  incurred  314,600     0     0 

Cost  of  carriages,  engines,  &c 32,600     0    0 

Paid  interest  on  shares,  &c 29,600     0    0 

Expences  from  the  commencement  to  the  31st  of 
December,  1836  — 

Coaching  department . . .  1 5900 

Rates  4200 

Police  establishment   3200 

Office         ditto  6100 

Incidentals  3100 

22,500    0    0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

■^ f 


£708,000    a  .0 

Estimate  of  land,  &c.,  to  be  purchased   20,000  .  0    0 

Engineer's  estimate  to  complete  the  work  60fi00    0    .0 


I  I .  ^^^^^^^ 


£788,000    0    0 
Deduct  estimated  value  of  surplus  property    100,000    0.  0 

£688,000    o"o 
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ThefoUounng  Amount  of  the  Weekly  Beeeipts  is  tubmittedy  to  show 
Ae  ffradtuUfy  increastng  Traffic  on  the  EaUway» 


99 


99 


For  die  Week,  ending 
14th  December,  18S6 
21st 
28th 

4th  January, 
11th         „ 
18th         „ 
25th         „ 

Ist   February, 

8th 
15  th 
22d  „ 

1st    March, 

8th 
15th 
22d 
29th 

5th  April, 
12th 
I9th 
26th 

8d    May, 
10th  „ 

17th 
24th 
31st 


99 

>9 
99 


99 
99 
99 


99 


99 


99 


99 
99 

18S7 

99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 
99 


99 
99 
99 


•  •• 


•  •• 


•  •  • 


•  •  • 


•  •• 


•  •• 


•  •  • 


•  •  • 


•  •  • 


•  •  • 


•  •  • 


No.  of 
Passengen. 

.  1S87 
.  19,086 
.  19,474 
.  16,370 
.  18,693 
17,693 
15,573 
14,485 
24,403 
22,423 
21,570 
26,760 
29,590 
25,075 
22,606 
76,775 
32,509 
27,236 
23,943 
22,754 
28,718 
31,595 
76,121 
37,482 
34,250 


••• 


•■• 


•  •  • 


••• 


•  •• 


••• 


••• 


••• 


•  •• 


••• 


•  •  • 


••• 


•  •• 


Amount 
received. 

39  11 

549  14 

536  14 

451  0 

510  19 

381  7 

415  10 

395 

667 

608 

580 

726  12  10 

801  1  0 

677  2  10 

611  14  6 
2080  19  0 

886  17 

731  8 

636  12 

613  2 

775  10 

846  13 
2090  8 

991  14 

918  9 


s. 

9 


di 
10 


1758  16  6 


2252  13  4 


►4897  10  2 


2867  19  10 


5622  15  i 


By  order  of  the  Board, 

J.  Y.  Akbrmait,  Secretary. 


FIRST  REPORT  FROM  THE  SELECT  COMMITTEE 
ON  THE  DEPTFORD  AND  DOVER  SUBSCRIPTION 
LIST. 


(Continued  from  page  388.) 

It  has  been  already  stated,  that  the  terminus  of  the  Kent  Rail- 
way, as  announced  in  ^the  first  prospectus  of  the  Company,  dated 
the  28th  of  May,  was  not  Dover,  but  Ramsgate ;  but  the  instruc- 
tions given  to  Mr.  Walker,  on  appointing  him  to  survey  the  line, 
were,  that  he  should  not  limit  his  views  to  Ramsgate,  but  ascertain 
whether  there  was  a  good  bond  fide  lin6  to  Dover  (a  point  which 
had  been  disputed  before  the  Conmiittee  on  the  South-Eastem 


Bill),  uid  report  to  the  Direction  his  opinion  which  was  the  best 
line  for  the  shareholders  and  the  puWd.   '  -.'..•* 

From  the  beginning  of  May,  wbem  he  first  leeoiYed  lus  instruc- 
tions, until  the  11th  of  October^  Mr.  Walker  was  engaged  in 
maidng  the  requisite  sunreys ;  when,  having  gone  over  tfaft  eountny:^ 
and  reported  favourably  of  the  Une,  that  faet  wad.  pnbliqly  an- 
nounced by  the  Directors,  in  an  advertisement  dated  the  12th.  of 
October,  wherein  Dover,  as  well  as  Ramsgate,  was  stated  to  bp  a 
terminus  to  the  line.  Mr.  Walker,  about  this  time,  consented  to 
be  appointed  consulting  engineer ;  and  this  appointment  ws& 
announced  to  the  public  for  the  first  time  in  a  prospectus  dated 
the  1st  of  November.  In  other  essential  particulars,  this  pix)H 
^ctna  agreed  with  the  prospectus  of  the  28th  of  May ;  and  th^ 
capital,  as  therein  advertised,  was  still  two  millions. 

On  the  5ihaiid  16th  of  Auguat,  and  on  the  llih  of  October, 

Mr.  Walker  niade  three  reports  in  writing  to  the  Directors ;  smd 

he  believes  that  besides  these  he  made  no  other  written  report  He 

delivered  in  his  plans  before  the  SOth  of  November,  the  day  on 

which  they  were  deposited  in  the  Private  Bill  Office,  and  after*- 

wards  attended  meetings  of  the  Directors,  and  had  communiea<" 

tions  with   the  solicitors.-    During  the  period    that  intervened 

between  his  making  the  first  and  third  of  these  reports,  and  also 

at  those  meetings  which  he  had  with  the  Board,  or  their  solicitors^ 

he  does  not  remember  that  the  probable  cost  of  the  undertaking 

was  matter  of  discussion  between  him  and  the  Board  of  DirectqiSy 

or  any  member  or  solicitor  of  the  Board ;  nor  did  his  reports,  com* 

prise  any  statement  on  the  subject  of  expense.     At  the  meetings 

which  he  attended,  the  subject  of  cost  might  be  talked  about,  but 

he  is  quite  sure,  from  his  general  way  of  doing  business,  which  is 

never  to  give  an  idea  of  expense  without  going  into  detail,  that 

not  one  word  escaped  him,  either  verbally  or  in  writing,  that  could 

give  the  Directors  any  reason  to  suppose  that  he  conunitted  himself 

in  any  way  as  to  estimate.     On  his  applying  to  the  Board  for  a 

resolution,  directing  him  to  prepare  estimates,  the  Directors,  it 

appeared,  had  expected  that  his  proceeding  with  the  estimates  was 

in  the  course  of  the  instructions  they  had  already  given  him ;  but 

those  instructions,  which  were  to  prepare  and  deposit  plans,  he  did 

not  consider  as  embracing  that  kind  of  estimate  that  he  thinks  it 

necessary  to  prepare  to  go  to  Parliament  with.    Accordingly,  on  the 

6th  of  December,  he  received  a  copy  of  the  resolution  of  the  Directors, 

directing  him  to  proceed  with  the  estimates  preparatory  to  the 

application  to  Parliament ;  and  these  he  began  preparing  early  in 

December.     He  states,  that  a  general  view  of  the  probaUe  cost  of 

the  line  is  not  to  be  had,  until  the  whole  figures  are  carried  out, 

and  the  sum  arising  from  them  ascertained.     That  took  place,  as 

regards  the  engineering  department,  about  the  4th  of  Fehruajy, 

and  amounted  to  upwards  of  2,200,000/!*:  this  was  exclusive  of 

the  estimate  oC  the  amount  af  purchases,  amounting  to  750,000/.) 
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which  he  did  not  receive  from  the  rarveyor,  -Mr.  Geoi^ge'Smkht 
until  about  the  1 1th  or  12th  of  February. 

•  Heis  aware^  that,  aoeornKng  to  the  published  prospectus  of  the 
Compaay,  the  capital  was  2/X)0fiQ0L  Colonel  Landmaaa  was,  in 
the  former  year,  engineer  to  the  Company;  Colonel  Landmanii 
made  plans,  and  probably  made  that  estimate.  Mr.  Walker  has 
seen  his  plans^  bat  not  his  estiomte.  Whenever  an  estimate 
appears  at  the  commencement  of  these  things,  whether  made  by 
engineer  or  solicitor,  it  is  good  for  nothing.  Mr.  Walker  eonsidens 
himself  unqualified,  with  all  his  experience,  to  give  an  off-hand 
estimate.  An  engineer,  who  is  in  the  habit  of  doing  things  in 
detail,  is  just  as  little  competent  to  make  a  gross  estimate  as  any 
other  man.  Until  the  4th  of  February,  when  his  detailed 
estimate  as  regards  the  engineering  department  was  completed,  ho 
had  not,  from  the  data  ^he  had  collected,  any  impression  on  his 
mind  that  the  cost  would  very  considerably  exceed  2,000,000/., 
w»y  more  than  any  gentleman  might  have,  who  formed  aa  idea  of 
the  expense  of  a  railroad. 

■  Your  Committee  beg  to  direct  the  attention  of  the  Mouse  to  the 
amount  of  subscriptions  contained  in  the  subscription  contract  at 
this  particular  juncture,  on  or  about  the  4th  of  February,  when 
Mr.  Walker  ascertained  that  the  cost  of  the  railway,  as  regarded 
the  engineering  department  alone,  would  amount  to  2,200,000/. 
If,  from  the  total  amount  of  the  subscriptions  attached  to  that 
contract,  which  is  1,590,150/.,  there  be  deducted  the  subscriptions 
wkieh  were  obtained,  as  nearly  as  the  Committee  have  been  able 
to  ascertain,  subsequently  to  the  4th  of  February,  there  will  remain 
a  sum  amounting  to  about  970,000/. ;  and  this  result  seems  nearly 
:to  agree  with  the  persuasion  of  the  officers  of  the  Company  as  to 
what  the  subscriptions  amounted  to  about  that  time.  -  Mr.  Colin 
Smith,  one  of  the  secretaries,  knew  what  that  amount  was ;  for  he 
says,  that  some  time  before  the  14th  of  February,  he  had  cast  ti^ 
the  amount  of  subscriptions  already  attached  to  the  deed,  and  kept 
-a  memorandum  of  that  amount :  he  was  aware,  moreover,  that  it 
was  necessary  to  have  a  moiety  of  the  ^timate  subscribed.  When 
he  learned,'  therefore,  as  he  states  that  he  did,  from  Mr.  Woodgate, 
one  of  the  solicitors  to  the  Company,  about  a  week  before  the  13th 
of  February,  that  the  estimate  would  probably  exceed  2,000,000/;, 
though  to  a  small  amount,  he  could  not  but  be  aware  that  the  sub- 
scription list  w^Nild  be  barely  sufficient  to  cover  the  presumed 
moiety  of  the  ciq)ital  required. 

:  Mri  Woodgate  states,  indeed,  that,  to  the  best  of  his  recollee^ 
tioni,  h&  did  not  know  that  the  estimate  would  exceed  two  millions 
undU  Monday,  the  19th  of  February.  Bat,  oti  the  other  hand, 
Mr.^  Walker  has  stated,  that  he  had  frequent  ai^lieations  from 
•Messre«  Woodgate  and  Co.,  to  know  what  the  amount  of  the 
estimate  wovid  be^and  that  it  is  very  likely  he  might  give  them  an 
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itfea  it- would  be  tbove  twamiUions^  but  hewoold  ncd  statdaay 
amount  until  he  had  given  the  miligeot  ocm^ideratiDii.  i  -> 

Lieutenant  Brothers)  one  of  the  Directors,  thinks  that-  it  "^as 
on  ih&  Board  day  preceding  that  of  the  14th  of  February^  which 
would  be  on  the  7th,  that  he  first  heard  of  the  estimate  being 


About  this  time,  it  being  known  that  the  estimate  would  exceed 
two  millions,  though  precisely  to  what  amount  had  not  been  ascer- 
tained, we  find  that  the  two  secretaries,  Mr.  Green  and  Mr*  CoUn 
Smithi  Mr.  Waiter,  one  of  the  Directors,  and  Mr.  Hamond,  who 
is  the  chairman  of  one  of  the  provincial  Committees  of  the  Com« 
pauy?  began  to  use  extraordinary  exertions  to  procure  signatures 
lo  the  Parliamentary  deed.  The  description  of  persons  who  signed 
at  this  period,  and  the  circumstances  under  which  they  signed, 
which  they  appear  to  have  done,  not  of  their  own  accord,  with. a 
viciw.eitiier  to  permanent  investment  of  their  property,  or  to  speoa* 
lating  on  a  profit  to  accrue  from  a  rise  in  the  price  of  the  shares,, 
but  at  the  intercession  of  the  parties  applying  to  them,  and  in 
Older  to  oblige  those  parties,  will  enable  the  House  to  judge 
whether  the  subscriptions  so  obtained  deserve  to  be  considered  in 
the  light  of  bond  fide  subscriptions. 

•  Mr.  Hamond  thinks  that,  about  a  week  before  the  14th,  he 
asked  the  master  of  a  ship,  to  which  he  acted  as  broker,  John 
Garth,  to  sign  the  deed  for  7,500/.  Garth  states,  that  he  went 
with,  and  at  the  request  of,  Mr.  Hamond  to  the  Kent  Raihray 
0&;e,  where  some  one,  who  he  believes  was  Green,  the -secretary^ 
askied  him  to  sign,  naming  what  the  amount  of  the  subscription 
should  be.  He  did  not  know  what  the  deed  was,  nor  what  it 
bound  him  to ;  nor  did  he  read  it,  nor  was  it  read  to  him.  Had 
he  known  there  was  to  be  anything  about  it,  he  would  not  have 
•signed  for  any  person.  He  was  not  aware  of  the  thing ;  he  was 
«ot  up  to  this  sort  of  trick. 

•  •  Bartholomew  White  is  a  clerk  in  Mr.  Hamond's  counting-house, 
at  a  salary  of  60/.  a-year,  and,  as  Mr.  Hamond  believes,  is  a 
jninor.  About  the  same  time,  at  the  Kent  Railway  Office,  and  in 
Mr.  Hamond  s  presence,  Mr.  Green  asked  him  to  sign  the  deed, 
iiaming  the  sum  for  which  he  was  to  sign.  lie  signed  accordingly 
for  5^500/.     He  did  not  understand  for  whom  he  signed. 

Edward  Wilkinson,  of  Point  House,  Blackheath,  was  requested 
by  Mr.  Hamond  to  call  at  the  Railway  Office,  in  order  to  sign. a 
petition  in  favour  of  the  railway.  He  called  there,  and  put  •  his 
BAttte  to  what  he  thought  was  the  petition,  when  Mri  Green, 
whom  he  knew,  requested  him  to  put  the  ^amount  against  his 
tiame.  On  Mr.  Wilkinson  observing,  *^  What  occasion  is  there 
for  that?  I  have  no  interest;  I  have  not  written  for  a  shares'* 
Mr.  Green  replied,  ^'  That  is  of  no  consequence  whatever ;  you 
wiUniever  be  called  upon ;  we  have  plenty,  of  subscribers ;  you  arc 
perfectly  safe,  and  you  may  put  your  name  down  fur  what  you 
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like."  WiUdnson  then  put  his  namfi  down  for  IfiOOL^  but  Mr. 
Green  requesting  him  to  make  the  sum  larger^  he  altered  IfiOOl* 
into  4,000/. 

About  the  same  time  Green  requested  Mr.  Hamond  to  allow  his 
son,  Charles  Frederick  Hamond,  to  sign;  Mr.  Hamcmd  assented, 
but  not  for  any  definite  amount,  and  sent  his  son  to  sign,  who 
called  at  the  office,  where  Green  took  his  signature  for  5,10oil 

Of  this  date  are  the  signatures  of  six  peraons.  residnig  at 
Woolwich,  whom  Green  requested  to  sign  the  deed,  and  wh<) 
signed  it  on  his  representation,  without  paying  any  depont,  whose 
subscriptions  amount  in  the  aggregate  to  14,900L 

Of  this  date,  also,  are  certain  subscriptions  obtained  by  Mr. 
Green  through  the  aid  of  Mr.  Fooks,  clerk  of  the  Court  of  Re^' 
quests  of  the  town  of  Dartford,  and  solicitxur  to  the  Railway  Com^ 
pany  in  that  town. 

One  of  the  subscriptions  is  that  of  John  Webb,  calling  clerk  or 
sergeant  to  the  said  Court  of  Requests,  an  office  worth  less  than 
SOL  a-year.  The  subscription  is  for  3,250/.  It  was  at  Mn 
Fooks's  suggestion  he  agreed  to  take  sluu'es.  His  name  on  the 
deed  was  not  written  by  him,  but  with  his  authority,  by  William 
Fooks,  son  of  the  solicitor.  The  initials  of  Green,  as  an  attesting 
witness,  are  placed  opposite  to  this  name,  and  to  the  names  of 
three  other  subscribers  at  Dartford,  though  he  did  not  see  them 
execute. 

Another  of  the  signatures  so  attested  is  that  of  Mr.  James 
Chipchase,  a  clerk  in  Mr.  Fooks  s  office ;  the  subscription  is  for 
5,000/.  He  signed,  not  as  a  subscriber  on  his  own  behalf,  but  at 
the  request  and  on  the  behalf  of  William  Fooks,  who  did  not  wish 
his  name  to  appear  on  the  deed. 

Mr.  CoUn  Smith  states,  that  about  this  time,  after  he  had 
received  an  intimation  that  the  estimate  of  two  millions  would 
probably  be  exceeded,  he  obtained  the  signature  of  Edward  Hicks 
FieMer,  of  Crosby-hall  chambers,  agent,  for  4,750/.;  but  the 
circumstances  of  this  case  are  not  further  explained  in  the 
evidence. 

Mr.  Walter  is  the  Managing  Director  of  the  Greenwich  Rail- 
way, and  is  one  of  the  Directors  of  the  Kent  Railway  Company. 
He  admits  that  he  suggested  the  names  of  two  gentlemen  in  the 
Greenwich  Railway  Office  as  persons  whom  he  thought  he  could 
get  to  sign  the  deed  ;  these  were,  John  Yonge  Akerman,  secretary 
to  the  Greenwich  Railway  Company,  who  signed  for  2,500/. ;  and 
Henry  Tyrrel  Watkins,  book-keeper  to  that  company,  at  a  salary 
of  lOOl.  a-year,  who  signed  the  deed  for  4,500/.;  it  is  believed  that 
they  signed  about  a  week  before  the  13th.  He  has  induced  three 
or  four  persons  to  sign  the  deed ;  but  except  Akerman  and  Watkins, 
he  does  not  recollect  who  they  were.  If  he  had  met  twenty  people 
he  considered  proper  to  sign,  he  would  have  asked  them  to  go  to 
the  office  to  sign,  as  a  matter  of  course.     He  told  the  secretaries, 
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of  course,  to  apply  to  any  person  they  thought  proper  to  sign  itr 
By  proper,  he  means  any  respectable  person,  whether  possessed  of 
scrip  or  not ;  persons  who  would  be  responsible  for  the  payment  of 
the  deposit^money  to  the  Directors. 

It  has  already  been  stated,  that  it  was  not  until  the  10th  or 
11th  of  February  that  Mr.  James  Walker  ascertained  what  the 
detailed  estimate  of  the  Kent  Railway  amounted  to ;  that  amount, 
including  the  estimated  cost  of  the  purchases,  being  3,000,000/. 
Of  this,  Mr.  Walker,  at  his  office,  on  the  morning  of  Monday,  the 
ISth  of  February,  informed  Mr.  Colin  Smith,  who  admits  that  at 
this  time  he  was  aware  of  the  sum  to  which  the  subscription 
amounted  (which  was  rather  better  than  1,000,000/.),  and  of  the 
necessity  there  was  of  increasing  that  amount.  Returning  to  the 
Railway  Office,  Mr.  Smith  informed  his  co-secretary,  Mr.  Green, 
and  Mr.  Lancaster,  the  accountant,  of  the  increase  made  in  the 
capital,  which  would  require,  he  remarked,  500,000/.  more  to  be 
added  to  the  deed.  Mr.  Lancaster  says,  he  was  impressed  with 
the  peril  of  the  Company,  owing  to  the  deficiency  of  subscriptions, 
knowing  that  unless  they  amounted  to  a  moiety  of  the  estimate, 
the  Company  could  not  go  to  Parliament  this  Session.  Mr.  Green 
says,  that  he  and  Mr.  Smith  felt  it  necessary  to  try  to  procure 
subscriptions. 

Mr.  Smith,  the  same  morning,  informed  Mr.  Woodgate,  the 
solicitor,  that  Mr.  Walker's  estimate  exceeded  far  more  than  he 
had  anticipated,  though  how  much  he  did  not  state ;  that  he  was 
making  up  his  deed  to  deposit  in  Parliament,  and  should  have  to 
get  names  to  the  deed ;  that  he  wished  the  subscriptions  made  up, 
and  Mr.  Woodgate  and  his  partner  to  subscribe  for  the  shares 
allotted  to  them. 

Mr.  Smith,  as  soon  as  he  possibly  could,  after  he  knew  the  great 
amount  of  capital  requisite,  began  to  obtain  signatures,  stating  to 
those  he  ap^ed  to,  the  pressure  for  further  subscriptions  on 
account  of  the  increased  estimate.  The  subscriptions  of  the 
persons,  whose  signatures  he  procured  prior  to  the  lodgement  of  the 
deed  in  the  Private  Bill  Office,  and  who  paid  no  deposits,  amount 
to  66,100/.  Besides  which,  he  obtained,  subsequent  to  the  lodg- 
ment of  the  deed,  further  subscriptions,  to  the  amount  of  18,600/. ; 
making  a  total  of  84,700/. 

He  doubts,  however,  whether  he  could  have  obtained  any  of 
those  signatures,  but  for  the  impression  the  parties  were  under, 
that  afterwards,  if  they  chose  to  pay  their  deposits,  they  might 
have  their  shares. 

For  the  description  of  some  of  the  subscribers  contained  in  Mr. 
Smith's  list,  your  Committee  beg  to  refer  to  the  evidence. 

(To  be  continued.) 
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SCIEI^TIFIC  AND  MISCELLANEOUS  INTELLIGENCE. 


Conductors  of  Electricity^ — From  some  experiments  of  M. 
Pouill^t  It  appears  that  platina  conducts  electricity  2,546,580 
tinges  better  than  a  saturated  solution  of  sulphate  of  copper,  coppei; 
above  16,000,000  times  better,  and  palladium  above  30,000,000 
times  better  than  the  same  solution.  It  also  appears  that  the  above 
eiolution  has  a  conductibility  to  that  of  the  solution  increased  fay 
one  volume  of  water,  two  volumes,  and  four  volumes  respectively, 
ai^  100  to  64,  44,  and  31 ;  and  to  a  saturated  solution  of  sulphate 
of  zinc  as  1000  to  417^  to  pure  water  as  10,000  to  25,  and  to  pure 
water  with  1 -2000th  of  nitric  acid  as  1000  to  15.  M.  Pouillet 
also  found  that  the  effect  or  intensity  of  electricity  was  proportional 
to  the  time  of  its  operation  other  things  alike :  and  he  deduced  the 
two  following  consequences. 

1st.  That  the  tension  of  any  source  whatever  is  independent  of 
the  magnitude  of  the  elements  composing  it. 

2d.  That  in  any  pile  whatever  the  tension  is  always  equal  to 
the  sum  of  the  tensions  of  all  the  sources  of  all  the  component 
.elements. 

He  abo  arrived  at  the  following  curious  results ;  namely,  that  an 
electric  current  in  passing  from  one  hand  to  the  other,  the  hands 
being  moistened  and  plunged  in  mercury,  was  enfeebled  as  much 
as  if  it  had  traversed  11  leagues  of  copper  wire  of  *039  inc|i 
diameter ;  and  in  passing  from  one  finger  to  another  on  the  same 
hand  as  much  as  if  it  had  passed  through  77  leagues  of  the  same 
wire.  He  concludes  with  four  propositions  which  he  says  express 
the  general  principle.  To  us  they  appear  hypothetical  rathejr 
than  experimental ;  we  may  recur  to  them  hereafter. 

Mean  Temperature  of  May^  1837. — ^It  has  been  found  by  a 
compariso]^  instituted  by  M.  Arago  that  the  mean  temperature  of 
last  May  was  1°  Cent,  colder  than  that  of  the  coldest  May  (in  1821} 
we  have  had  for  the  last  fifty  years,  and  no  less  than  6°'7  Cent, 
colder  than  that  of  the  warmest  May  (in  1808)  during  the  san^ 
period.  The  lowest  temperature  however  in  May,  1837>  was  not  so 
low  by  lo*6  Cent,  as  in  May,  1802 ;  and  the  May  of  1810  had  a  less 
maximum  temperature  by  3^*3  Cent.  It  has  been  inferior  to  any 
of  the  Mays  for  thirty  years  in  the  quantity  of  rain  fallen,  but  not 
in  the  number  of  rainv  days. 

Percussion  Tvbes  for  Cannon. — Mr.  J.  Marsh  has  made  a  con- 
siderable improvement  in  the  percussion  tubes  used  for  cannon  by 
the  employment  of  a  crow  or  other  small  quill,  instead  of  a  metal 
tube^  which  bursts  without  any  danger  from  the  fragments.  Several 
thousand  rounds  have  been  fired  on  board  the  Excellent  at  Ports- 
mouth without  a  single  missy  and  the  Board  of'  Ordnance  have 
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ordered  1,000  guns  to  be  fitted  with  percussion  locks.  Mr.  M. 
h98  also  improTed  the  fulminating  powder .  by  adding  to  th^  sif U 
phate  of  antimony  and  chlorate  of  potash  a  determinate  portion  of 
powdered  glass,  which,  by  increasing  the  friction,  renders  the  ex- 
plosion more  certain  and  instantaneous.  The  Society  of  Arts  have 
awarded  to  Mr.  Marsh  their  silver  medal. 

J3eet-root  Sugar. — An  attempt  is  about  to  be  made  to  introduce 
the  cultivation  of  beet-root  for  sugar  in  America,  and  deputies 
Lave  arrived  in  France  for  the  purpose. 

Electro-Magnetism. — Considerable  expectations  are  excited  in 
America  from  the  application  of  electro-magnetic  power  by  a  Mr. 
Thomas  Davenport,  a  Vermont  blacksmith.  The  following  is  an 
extract  from  the  "  New  Era"  paper  of  New  York: — "  1.  We  saw 
a  small  cylindrical  battery,  about  nine  inches  in  length,  and  three 
or  four  in  diameter,  produce  a  magnetic  power  of  about  SOOlbs., 
and  which,  therefore,  we  could  not  move  with  our  utmost  strength. 
2.  We  saw  a  small  wheel,  fiveandahalf  inches  in  diameter,  performing 
more  than  600  revolutions  in  a  minute,  and  lift  a  weight  of  24lbs., 
one  foot  per  minute,  from  the  power  of  a  battery  of  still  smaller 
dimensions.  3.  We  saw  a  model  of  a  locomotive  engine,  travelling 
on  a  circular  railroad  with  immense  velocity,  and  rapidly  ascending 
an  inclined  plane  of  far  greater  elevation  than  any  hitherto  ascended 
by  steam-power."  Scientific  men  have  long  been  looking  towards 
electro-magnetism  for  important  consequences  in  the  application 
of  its  power,  and  it  is  very  probable  they  will  not  be  disappointed ; 
but  we  confess  we  do  not  see  anything  in  the  above  extract  new. 
However  Mr.  Davenport  is  evidently  an  ingenious  man,  and  by 
continuing  his  course  right  on,  if  he  does  not  hit  the  moon  he  may 
a  star. 

Importation  of  Coal  in  London. — Mr.  Flood,  the  barrister,  at 
the  Committee  of  the  Grand  Collier  Dock  Company  last  week, 
stated  the  importation  of  coal  in  the  port  of  London  during  the 
last  four  years,  from  which  it  appeared  that,  in  1833,  there  were 
7077  ships  entered,  with 2,01 0,409  tons;  in  1834,  7404  ships  con- 
veying 2,078,685  tons;  in  1835,  there  were  7958  ships,  having 
2,298,812  tons;  and  in  1836,  8162  ships,  bringing  2,398,352  tons. 
There  was  an  increase,  he  added,  in  the  last  quarter,  ending  31st 
March  1837,  as  compared  with  the  same  period  in  the  preceding 
year  of  77,452  tons. — Mining  Journal. 

Church  Bells. — A  new  species  of  church  bell  or  gong  has  just 
been  invented  by  a  blacksmith  in  Thuringia,  which  is  much  less 
expensive  than  the  ordinary  church  bell,  but  is,  nevertheless,  quite 
as  powerful.  This  bell  consists  of  three  bars  of  steel,  forming  a 
triangle. — Times. 

Glass. — M.  Dubus-Bonnel,  of  Lille,  has  presented  to  the  So- 
cietie  des  Enfans  du  Nord  several  specimens  of  stuff  made  of  woven 
glass,  which  are  most  brilliant  in  colour  and  lustre.  He  is  now 
pursuing  his  discoveries  in  order  to  bring  them  to  still  greater  per- 
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fection,  but  they  are  already  solid  and  perfectly  flexible,  and  the 
price  of  them  will  be  moderate.  The  Qaeen  of  the  French  has 
bestowed  a  gold  medal  on  M.  Dabus-Bonnel. — Mining  Journal. 

Mr*  Crosses  EoeperimeniSm — Mr.  Cross  has  lately  written  to 
M.  Becquerel,  that,  among  a  variety  of  other  things,  he  has  suc- 
ceeded in  forming  an  entirely  new  substance,  which  crystallizes  in 
needles,  composed  of  a  strong  proportion  of  sulphur,  and  a  small 
one  of  lead,  of  copper,  and  zinc.  In  the  beginning  of  its  forma- 
tion it  is  of  a  magnificent  crimson  colour,  which  afterwards  changes 
to  a  brilliant  scarlet,  with  an  orange  colour.  The  process  of  pro- 
curing it  is  thus : — An  earthen  pan  is  filled  with  hydro-sulphur  of 
potass,  and  put  in  a  glass  vase,  which  is  filled  with  a  solution  of 
sulphate  of  zinc.  Afterwards  is  taken  a  small  bow  of  lead  and 
copper ;  the  lead  is  plunged  in  hydro-sulphur  of  potass ;  the  copper 
in  sulphate  of  zinc.  A  copper  wire,  sufiiciently  bent,  is  then 
plunged  in  the  two  solutions,  one  end  in  the  alkaline  sulphur,  the 
other  in  the  sulphate  of  zinc.  Some  brilliant  red  crystals,  in  the 
shape  of  needles,  issuing  from  a  common  centre,  then  envelop  the 
extremity  of  the  copper  wire  in  the  alkaline  solution.  This  sub- 
stance experiences  no  action  in  muriatic  acid,  but  it  then  becomes 
very  black.  Adding  some  drops  of  nitric  acid,  it  is  decomposed, 
and  floats,  in  great  part,  at  the  surface ;  it  is  then  pure  sulphur. 
The  remainder  contains  only  lead,  copper,  and  zinc,  in  small  pro- 
portions. Mr.  Cross  writes,  that  since  forming  the  substance,  he 
had  had  too  little  time  to  examine  it,  otherwise  than  with  great 
rapidity. 

Among  the  substances  sent  to  M.  Becquerel  there  were,  1st, 
some  beautiful  crystals  formed  on  the  positive  end  of  a  copper 
wire,  and,  on  the  negative,  crystals  of  sulphur :  the  solution  em- 
ployed was  not  mentioned ;  2d,  some  per-oxide  of  granulous  iron 
(fer  mamelonne)  on  copper,  surrounded  with  a  morsel  of  specular 
iron,  in  relation  with  the  negative  pole,  the  liquid  employed  being 
a  solution  of  proto-sulphate  of  iron ;  also  some  gold  formed  en 
dendrites  at  the  negative  pole,  in  a  solution  of  gold,  on  some  clay 
slightly  hardened  by  fire. 

Mummy  Cloth, — It  has  been  lately  ascertained,  by  microscopic 
observations,  that  the  cloth  the  Egyptians  used  for  enveloping 
their  mummies,  was  composed  of  linen,  not  cotton.  The  filaments 
of  linen  are  generally  cylindric,  but  of  cotton,  flat  or  laminar ;  and 
these  diflerent  forms  are  visible  even  in  paper  made  of  cotton  and 
linen.  In  the  cloths  used  by  the  ancient  Egyptians  for  mummies^ 
it  has  been  observed  that  the  fibres  are  always  cylindrical ;  whence 
it  is  inferred  that  they  are  made  of  linen  :  and  probably  cotton  was 
unknown  to  the  Egyptians. 

Anthracite  Coal, — The  successful  results  attendimt  on  Mr.G. 
Crane's  experiments  of  manufacturing  iron  frovOi  anthracite,  or 
stone-coal,  have,  it  appears,  in  a  great  measure  led  to  the  formation 
of  a  company  for  working  the  iron  mines  of  Sardinia,  where  this 
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ch^riptioQ  of  coa]  is  to  be  obtained  at  a  light  cost,  and  wh^re 
iron-stone,  or  ore  of  a  superior  quality,  is  said  to  abound.  The 
report  of  Mr.A.  Manby,  with  a  copy  of  which  we  have  been 
favoured,  certainly  holds  out  the  most  favourable  prospects,  from 
smelting  the  ore  with  charcoal ;  but,  if  we  mistake  not>  the  appli- 
cation of  anthracite  coal  is  likely  to  yield  greater  advantages,  from 
the  improved  quality  of  the  iron,  compared  with  that  manufactured 
&om  bituminous  coal.  Whether  so  large  a  return  as  37  per  cent., 
on  a  capital  of  20,000/.,  is  to  be  calctdated  upon,  we  do  not  pre- 
tend to  say ;  but,  assuming  the  data  to  be  correct,  we  think  there 
can  be  no  doubt  of  large  returns  being  made. — Mining  Journal. 

Russian  Gold  Mines.-i^Importane  Discovery, — The  St.  Peters- 
burgh  letters  sure  much  occupied  with  a  discovery  relative  to  the 
working  of  the  Russian  gold  mines,  which,  if  truly  stated,  may 
come  to  have  some  influence  on  the  circulation  of  the  precious 
metals.     A  letter  of  the  26th  ult.  says,  <<  There  has  been  found 
out,  it  is  said,  in  the  Ural  Mountains,  a  new  mode  of  extracting 
gold  from  the  earth,  sand,  or  ore.     The  sand  or  earth  has  been 
put  into  a  blast  furnace  and  melted,'  and  the  most  extraordinary 
results  obtained.     By  washing,  the    method   hitherto  pursued  in 
Russia,  if  one  and  a  half  zolotnicks  of  gold  were  produced  from 
100  poods  of  sand,  &c.,  the  expenses  were  about  covered ;  two 
zolotnicks  per  100  poods  were  worth  working.     Fine  sand  or  earth 
rarely  produced  more  than  three  zolotnicks,  and  five  zolotnicks 
were  quite  uncommon.     By  the   new  process,  on  100  poods  of 
melted,  they  obtained  sixty  zolotnicks  in  some  cases,  in  others  forty 
to  fifty  zolotnicks ;  and  on  melting  100  poods  of  previously  washed 
sand,  they  got  forty  to  fifty  zolotnicks  of  gold.     There  is  little 
doubt  of  the  accuracy  of  these  statements,  but  what  the  compara- 
tive expense  of  the  two  modes  is,  I  cannot  tell  you,  nor  whether 
the  Ui^  grows  sufiicient  wood  for  fuel,  -and  whether  coal  can  be 
found  there.     One  pound  Rusisian  contains  ninety-six  zolotnicks ; 
100  poods   are  about   3550  lbs.  English  weight." — Times. 

Phifsics  of  the  Globe. — M.  Arago  has  made  a  report  to  the 
Academy  of  Sciences,  relative  to  the  level  of  the  sea  in  the  envi- 
rons of  Pouzzol,  Naples,  from  a  Memoir  of  M.  Capocci,  Director 
of  the  Observatory  of  Naples,  from  which  it  appears : — 

1st.  That  anterior  to  the  vulgar  era,  when  the  Mosaic  pavement 
in  the  temple  of  Serapb,  discovered  under  a  more  recent  marble 
pavement,  was  constructed,  the  level  of  the  sea  on  these  shores, 
compared  to  that  of  the  earth,  was  about  15  Neapolitan  palms 
lower  than  it  is  now ;  (the  palm  is  about  10|  English  inches.) 

2d.  That  in  the  first  centuries  of  the  vulgar  era,  at  the  epoch 
when  the  baths  and  new  pavement  were  constructed,  the  level  of 
the  sea  was  6^  palms  above  the  actual  level. 

3d.  That  in  the  middle  ages,  the  level  of  the  waters  was  about 
22  palma  above  the  actual  level. 


48  SCIENTIFIC  AND  MISCELLANEOUS  INTELLIGENCE. 

•  .     .       ^       i 

"  4tfc.  That  at  the  commenceDient  of  die  present  ^[^fitfitvary  th9»Me$t 
was  24  palms  lover  than  it  is  at  present.  (     r 

Lonredo  writeS)  in  1580»  that  fifty  jears  befora  thei]^.p^of)i{% 
fished  where,  in  his  tim^,  were  some  ancient  ruinf^  bet^^^eaa  Poj^fH^ 
and  the  Lake  Lucrin.  -.>  i    ^  i      ^ 

it  appears  that  the  cause  of  these  phesomena  i^  du€$  latW''.^ 
the  motion  of  the  eafth  than  to  that  of  the  sea.    la  tbasQ  i^gi^s 
the  inhabitants  are  afflicted  with  terrible  earthquaJwS)  afi4  yih)i59^ 
after,  a  frightful  eruption,  the  celebrated  new  moiiqtfdit..irose  iiip 
near  the  Lake  Lucrin. .  .   *i.  :.  ,..:^; 

Internal  Temperature  of  the  Earth — Philoeophar^^  t»net  IfiiMfi 
been  much  engaged  in  determining  the  rate  of  increase  Q(4fin^pm»m 
ture  as  we  descend  in  the  earth.  Some  bdieve  in  ^|fBiy«^ial^ 
increase  towards  the  centre,  and  others,  on  the.  eont«9Mn^».ff(r09sii(l|^ 
that  the  temperature  increases  only  to  a  certain  «d^th»  l^Uigffl 
perhi^s,  as  regards  us,  but  inconsiderable  with  lefij^Gi  ^.tk^/Ht^HA 
dfameter  of  the  whole  earth.  It  appears  from.  s<Mn^.  exfmthp^tt^l 
made  in  the  beginning  of  May  at  Paris,  at  the  depth  42^  JbOftiMkroMr 
o^  1312  English  feet,  that  the  thermometer  stood  li^-O  Ctoti^pr 
23^2  Fahr.  higher  at  that  depth  than  at  the  s^r£i^;Q^  mnirtlajK^Ri^^ 
from  the  bottom  of  the  caves  of  the  observatojry  2$  swtiniaAOf  I 
91*9  English  feet  lower,  the  temperature  for  372  iiletr0«»r4Mr  ^(i&o 
English  feet  of  depth,  were  11«  8  Cent,  or  21^**  Fafcjfr  gqe^t^^ 
The  former  gave  a  depth  of  31  metres  for  every  degi^  'USt  Q^niijif 
or  56^  English  feet  for  every  degree  of  Fahr., .  a|id  ihe  ;lAAtQtY49l« 
31^  metres  for  every  degree  of  Cent.,  or  57^  EnglUhrfe^tjftr  ^Gf^r. 
degree  of  Fahr.  ..  ,    -   /.  .ji  -  ,i.ni 

This  subject  was  discussed  at  the  British  SfsientifiQ  AaMHynltoilo 
by  Professors  Phillips  and  Forbes,  (See  p.  31J^  RaibirayJVttgftniipifi 
voL  i.)  and  the  rate  there  stated  was  about  1^  Fftbr.  fo^'Qxe^f^bSM 
feet.  It  will  here  be  observed  that  the  rate  of  iniirease  Kxf/ti9iip0fff^« 
ture  is  much  more  rapid  in  these  than  in  the  French  jepJcpoHdnAMs. 
Query,  does  not  this  hold  generally,  that  is,  thsi/^/Oifi  nearv  .ihnt 
equatfor  the  slower  the  internal  t^nperature  mcVefW^  i9iA  fthaU 
further  from  the  equator  the  quicker  it  increases  ?  .      < ;   .  ■  . — ♦  "* 'i«{ 

Variations  in  the  Qtumtiiies  of  Sak  d^jffnsedjtbnoy^h  idij^etWMbi 
pdrts  of  the  Ocean. — The  late  Dr.  Mareet»  son^a^yfeai^iilig^iiUldBi^ 
sopie  interesting  experiments  on  this  subject^  and  W£i{  'pr^lfintibuKfi 
readers  with  the.  following,  as  b^g  the  general,  concftpflifm  whmki/^ 
hQ  d^ew  from  thenu  .  i     .?  ;  ,  /  '-.*  m-vj^A 

1.  That  the  southern  ocean  contains  more;8alt  tiimthe<iiDrlb4nil(1 
ocean,  in  the  ratio. of  l'0291d  to  1'02757-  ;  *    '.  ;>'i/*'»»«'ii 

2*  That  the  meap  iipecific  gravity  of  sea^wates*  iieariih«i«i]fUKtqr$'/ 
is  1:02777 ;  or  intenuediiate  between  that  Qf  the  Aortbem  ^chliHifr  I 
of  the  southern  hemispheres*.^  -  : .     .  • ,    '.     \>   .:  •  -»?  'h  Mi 

3.  .That  there  is  np  jBijaiy>le  di&farew»  m  aeaHwater.iiMkehv 
differej^t  mi^diaBs.  ..    *       •     \.     .    »     .<    «   ^    i      •--.«.»*:  n 
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4w  That  there  is  no  satisfiACtoiy  eyidenoe  thfit  the  0^ :  #A  gc^t 
i»  moire  salt  than  at  the  surface. 

&  That  the  88%  in  general,  contains  more  salt  where  it  is  deepest 
and  most  remote  froin  land;  and  that  its  saltness  is  always 
iHntnished  bk  the  vieiuity  of  large  masses  of  ice. 

6«  That  ffiBiall  inlaDd  seas,  though  communicating  with  the  ocean, 
mee  mudti  less  sdt  than  the  ocean. 

7.  That  the  Mediterranean  contains  rather  larger  proportionis  of 
atit  than  ^e  ocean. 

The  salt  <»f  ih^  sea»  therefore,  is  considerably  influenced,  at 
least  at  its  surface,  by  the  neighbourhood  of  large  riyers,  and  by 
pMn^ument  acenmulations  of  ice ;  and  in  this  way  the  inferior  salt- 
wm»  of  smaO  inlalHl  seas,  particularly  in  hi^  latitudes,  may  in 
general  be  esrplained,  as  most  of  these  inland  seas  are  supplied 
wUb[  eomparatiT^ly  large  quantities  of  fresh  water  from  the  rivers 
itewittg  hiie  them.  On  the  other  hand,  the  superior  saltness  of  the 
MMiteitaaean  hkt  been  ascribed  to  the  immense  evaporation  from 
its  swAloe  I  the  consequence  principally  of  its  being  situated  in  & 
ymamuft  ettmBte.-*~JPiroW'^  Bridgewater  Treatise. 

'  DoMb  Sedskint — ^A  sextant  has  lately  been  shown  to  us  capable 
olmiSi«ttring  an  angle  of  270^,  or  double  that  of  an  ordinary  one. 
It  ooBsisis  of  two,  ingeniously  fitted  together,  one  larger  and  the 
el^hiet  saiaUer,  having  double  limbs,  index,  and  horizon  glasses,  but 
wkh  one  asd  the  same  telescope,  or  eye-piece.  The  two  horizon 
gfatasea  are  nearly  one  before  the  other ;  the  index  glasses  are  one 
ahoYe»  und  the  other  below  the  telescope.  One  of  these  sextants 
HOti'  bi  the  ordinary  way ;  the  other  takes  up  an  image,  and  as  its 
indeK  moves,  carries  it  in  a  contrary  direction  to  meet  the  image 
«f  tihe  <ill|eet  (abeady  brought  down  to  any  point)  with  which  the 
angle  la  te  be  measured.  The  instrument  appears  to  be  exceedingly 
■iai|ile^  and  b  capable  of  overcoming  many  difficulties  the  old 
Idttiiii  could  not  reach. 

flim  of  ike  Pwe'^^pple  Leaf. — On  Thursday  evening,  the  8th 
Jan^  a  very  interesting  lecture  was  delivered  by  Mr.  Zincke,  at 
Hm'  AMaide  Oidlery,  on  the  Fibre  of  the  Pine-apple  L^af,  which 
fkromises  to  be  of  considerable  value  in  a  commercial  and  manufac- 
tinteg  foint  of  view.  **  Mr.  Lister,  the  microscopist,  has  minutely 
eflOttttteed  ti^  fibre,  and  has  observed  that  it  is  a  fasciculus  or 
bondla  of  ttlttamte  fibres,  united  together  by  a  membrane  or  a 
nlimy  inattsr*  The  diameter  of  an  ultimate  fibre  of  pine  is 
found  to  vary  from  i-SOOOth  to  1 -7000th  of  an  inch,  while  the 
flhra^  iax  vavtes  from  l-700th  to  l-2500th.  It  has  also  been 
observed  that  the  fibre  of  flax  is  interrupted  by  joints,  while  that 
of  pfate  haa  the  advantage  of  being  a  continuous  cylinder.  Silk  is 
bhMte  ipeirfbotly  cylindrical,  and  varies  from  1  -1500th  to  l-1700th 
of  an  inch  in  diameter,  and  a  cotton  fibre  is  a  flattened  and  tii^isted 
cjiMber,  ita  fliBBieter  varying  from  about  l-700th^  to  l*-1000tk 
of  an  iaeh.     It  will  be  seen  that  the  pine  fibre  far  exceeds  the 
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oUbiu  jthreads  in  fineness,  and  Mr.  Zincka  assured  the  audience 
t^At  the  operation  of  separating  these  fibres  firom  the  iaseicuhis^ 
and  destroying  the  unneoessary  matter,  is  ample  in  the  extrefti€u 
An  experiment  was  tried  on  the  comparatiye  strength  of  fiax  and 
pine ;  7^  ounces  were  sufficient  to  break  a  thread  of  the  forpier^ 
while  S^  ounces  were  required  to  break  a  thread  of  the  .latter* 
One  most  valuable  quality  is  possessed  by  the  pine  fibre,  and  that 
is  its.  capability  of  receiving  and  retaining  dye,  while  colouring 
matter  invariably  peels  off  flax.  The  cost  of  rearing  this  plant  in 
the  West  Indies  (no  idea  is  entertained  of  making  it  an  Ei^ilish 
article)  is  so  very  small,  that  the  fibre  could  be  delivered  in  £ng^ 
land  at  the  expense  of  4d.  per  pound,  of  course  exdusive  of  duly^ 
whSle  from  two  to  three  acres  of  land  are  sufficient  to  yield  a-  ton 
of  the  fibre." 

Chronometric  Steelyard. — ^A  new  instrument  for  measuring  tfajB 
dynamic  effects  of  machines  in  motion  has  been  contrived  by  li^ 
Latour*  The  efforts  "bf  the  machine  are  determined  by  the  nuB»- 
ber  of  oscillations  made  in  a  given  time,  by  the  balance  of  a  chro«> 
nometer  fixed  to  the  steelyard  by  help  of  a  table  previously  conf 
structed  from  experiments.  The  steelyard  is  of  the  ordinary  kind 
qS  cyHndric  dynameters,  with  a  rectilinear  motion*  To  the  cylinder 
a  table  is  screwed,  on  which  is  mounted  the  chnmometer,  and  tht 
oscillating  spring  adapted  to  the  balance  of  this  chronometer,  is  a 
straight  &in  plate  having  a  torsion  motion.  While  the  effortst  on 
this  apparatus  cause  the  moveable  piston-rod  to  go  oirt  mope  or  lepi 
from  its  case,  this  rod  itself  having  a  conmiunication  with  the 
forked  slide  by  which  Uie  oscillating  plate  of  the  balance  is  daspe^ 
obliges  the  slide  to  slip  along  this  plate,  and  thus  diminish:  tlit 
length  of  the  vibrating  parts,  which  makes  the  balance  oseiUate 
Qiore  lopidly. 
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,  Tables  for  finding  the  Cubic  Ccmfoii^  iii  iSwofialtM^ 
fymkmft^  (if  RaXhioafysy  Ckknah^   Tumpiie  JRoads^  cfc^,  See*  ^ 
By  David  J.  Hsnrt,  C.  E.    Roftke.&  Varty,  .    .  „,  „.„ 

,.  Among  the  most  troublesome  operations  engineers  havQ.{fco,fu^ 
counter  is  that  of  calculating  the  earth  work.  Early  sensible  ^  tltk| 
Mr.  McNeil  conferred  a  great  obligation  on  the  profession  J>j(  A^ 
publioation  of  a  set  of  extensive  tables  to  suit  idmost  every^jQ^ae 
thM  could  occur.  .Mr.  Bidder  foUowed  him  in  the  sam^.  pii^ 
bat  on  a  much  more  limited  scale.  The  former  gentlenHOi';?  wWf 
pied  a  moderate-sized  octavo  volume,  \^i  the  latter  was  compf^^sefi 
into  the  size  of  a  royal  quarto  card.  Both  have  their  respp^ye 
nij^te :  Mr.  Bidder's  are  more  portable,  apd  Mr.  MfNeil's  more 
ecooouMcal  ip.  th^  saving  of  labour. .  Desirous  of  ej4iQg  ix)  so  Jui^t^^ 
able  an  p)tyeci^  Mr.  Henry  has  iMely,  published  a  coupl^  of^^tj^Xo^ 
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Miih  the  becessaiy  rules  and  examples,  in  one  side  of 'a  sheet, 
which  are  therefore  v6ry  portable  and  convenient  in  practice.  '  We 
catmot,  of  course,  speak  of  the  accuracy  of  the  computations,  but 
the  arrangement  is  good,  and  the  tables  appear  to  us  cabbie  of 
aecomplisfaing  all  that  Mr.  McNeil's  do.  Mr.  Henry's  principle 
consists  in  the  reduction  of  the  common  prismoidal  tiieorem  to*  a 
tery  simple  form ;  and  of  course  the  tables  partake  of  this  simplicity^ 
on  which  grounds,  and  their  portability,  we  recommend  them  to 
<>ur  readers. 

Mr.  Henry  has  added  a  very  convenient  practical  rule  for  finding 
^e  quantity  of  land  in  acres,  taken  by  any  cutting  or  embankment, 
which,  as  far  as  we  remember,  is  new. 

•'  .EieMeHfs  of  the  Differential  Calculus.  By  J.  R.  Young,  Esq., 
Professor  of  Mathematics  in  Belfast  College,  pp.  312,  l£mo. 
Xondon,  John  Souter.  Edinburgh,  William  Whyte  &  Co.— 'We 
eltonot  speak  of  the  present  work  but  in  terms  of  approbation. 
fo  the  exposition  of  the  general  principles,  the  ideas  are  well  es^ 
pounded  and  accurately  defined.  The  general  rules  deduced  from 
Hiese  principles,  are  clear  and  comprehensive ;  and  the  examples 
l>y  which  the  rules  are  illustrated  are  choice  and  nimierous.  * 
'  The  general  principles  are  made  to  rest  on  the  method  of  limits, 
%he  foundation  on  which  the  fiuxionary  calculus  was  originally 
placed  by  the  great  inventor  of  it 

''  Hie  work  is  divided  into  three  sections.  The  first  explsdns  the 
clifiTerentiation  of  functions  in  general.  The  second  contains  the 
Application  of  the  differential  calculus  to  the  theory  of  plane  curves. 
And  the  third  gives  the  theory  of  curve  surfaces,  and  of  curves  of 
double  curvature.  Each  section  is  divided  into  chapters,  and  the 
i^hapters  are  subdivided  into  articles,  numbered  consecutively  from 
the  beginning  of  the  book.  The  whole  is  well  executed,  and  seems 
to  be  the  work  of  one  who  is  able  to  take  an  enlarged  and  compre- 
hensive view  of  the  subject.  But  many  parts  of  it  are  deserving 
of  particular  notice.  The  third  chapter  of  section  first  is  par- 
tiQ]^%rly  interesting..  It  is  enriched  by  many  of  the  finest  theorems 
of 'tlufer,  B^mouUi,  Demoivre,  and  Cotes.  The  fifth  and  sixth, 
^ich  '^xpliftin  the  theory  of  vanishing  fractions,  and  of  maxiniia  and 
mmima,  display  much  acute  reasoning,  and  contain  severaJ  original 
t^itiajrks,  as  well  as  some  improved  methods  of  solution.  The  ninth 
eliie4>ter  Is  devoted  to  a  subject  of  considerable  importance :  the  fa^h 
Wg  cjfees  of  Taylor's  theorem,  which  Mr.  Young  has,  undoubtedly, 
fftVfetigated  morefuHy  and  more  satisfactorily  than  any  oth$T  a^uthon 
ftls'he^  jihQwn  that  the  foQing  cases  are  ii^dicated  by  the  differ- 
ee^M  co^dficfents  becoming  infinite;  and  that  preceding  analysts 
b^Ve  Veen  mistaken  in  supposing  that  the  theorem  fails  when  these 
^o^^eieiiW  become  imaginary. 

**'-The  third  section  is  enriched  by  many  beautiful  theorems  from 
Eq^T,  Mbnge  Dtipin,  and  Meusnier.  Th^  dejtnoristrations  of  many 
of  them  are  new,  and  much  more  simple  and  concise  than  those 
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MgiBidIj-^v0n  by  tiieir  illustxious  inventors.  The  fourth  chq>ter 
at  tbw;  aeotion.  xxHitains  an  able  exposition  of  the  theory  of  twisted 
Wi^usea;  9k  subject  0r9t  started  in  this  country^  but  hidierto  culti- 
9]|ted  abnost^exdusively  by  foreign  mathematicians, 
r  .Oft  tlie  vhoky  Mr.  Young  s  book  is,  without  doubt,  the  fullest 
imA.  mort  ooosistent  work  on  the  differential  calculus  which  has  as 
jet  proceeded  fromlhe  hands  of  any  British  author.  It  is  neatly 
pHnted ;.  and  in  this  edition  great  care  seems  to  have  been  bestowed 
in  saperinten^ing  the  press.  It  cannot  fail  soon  to  become  tlie 
most  popular  work  on  Uie  subject. 


■■I 
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''  'AniP'Dry  Roi* — The  Manchester,  B(^ton,  and  Bury — tlie 
tijondon  and  Croydon — and  the  Newcastle  and  North  Shields 
Railways,  we  hear,  are  all  using  Kyan*s  patent  for  their  timbers. 
.  'We  have  no  doubt  this  preparation  must  become  unive]:sal  wherever 
•4iiirability  is  an  object. 

Experiments  an  Railroads.-lt  may  be  interesting  to 
raflroad  engineers  to  inform  them  that  an  experiment  was 
tried  on  the  Boston  and  Lowell  Railroad  with  a  new  en^ne,  built 
Bifr  Lowell  for  the  Stoningtoa  road.  The  weight  of  the  engine  is 
idiout  tea  tons. 

'  A  train  of  49  burden  cars  was  drawn  fnmi  Boston  to  the  turnout 
An  Wobam,  a  distance  of  ten  miles,  in  51^  minutes. 
'The  lo^  exclusive  of  engine,  was  as  foUows : — 
25  cars,  873  bales  pressed  cotton  and  wool, 

weighag      • 117,364  lbs. 

lOd  groceries,  Arc ^,142 

'  JL9  coal,  6,000  lbs. 114,000 

49  cars,  weighing 191,000 

'r    *  ■'*      Tender  to  loo<Haotive •     14,400 


522,906    J  ^ 

Or  B61  tons. 

.    The  loady  which  occupied  a  length  of  820  feet,  was  starte(i(  on 

rthe  bridge  at  Boston  wiUiout  assistance,  was  taken  up  planes^  ten 

ifeet  to  amiley  and  8t<^>ped  and  started  again  on  a  plane  of  ihat 

.  Sndination* 

'    On  the  18th  of  January  the  small  engine,  Patrick,  of  nine  tons 
:  .weighty  abo  built  at  Lowell,  took  a  load  of  35  cats,  weighing  in  all 
201  tons,  in  two  hours  and  fourteen  minutes^  from  Boston  to 
Lowell,  26  miles. 

t  •  in  boih'  «ases  the  experiment  was  made  without  any  previous 
'pirep^ytition ;  the  en^es,  cars,  and  vails  being  in  their  usual  working 
state. — Letter  Jrom  Philade^Ma  in  the  Chronicle. 

A  little  suspicious,  from  experience  of  Transatlantic  calculations. 


we  frave  takeil  the  trpubl^  (6  tHh  6*^^  tlie  ftboi^'fl^«ffe4ji«lia  #6 
find,  instead  of  522,90^  lbs.,  the  sum  is  otiljr  462,90e^lbii;  br 
60,000  lbs.  less,  and  that,  instead  of  ^61  tons,  it  ^akes^  ^nly 
206^  tons*  Even  the  522;906  lbs.  w6tild  m^e  iess^  tlkan  ^$^ 
tons.  A/i^e  also  find,  by  the  general'  experience  of  English  etigittiebrs, 
that  an  engine  bf  10  tons,  though  alt  itt^  Mrheelff  were  itf  oetltfM^ 
could  not  sustain  184  toUs,  much  less  stop  dtiid  ^t&Hy  ^fMiWl'Mtuh 
up  an  incGnie  of  10  i^et  a  mile.  This  is  not  thefitat  elu^'of  >th^ 
American  marvellous  we  have  had  to  notice.  Otn^  TrADSs^ki^ttntib 
brethren  are  really  very  ^^roftt^e/^  inclitted; 

Bvi§hiwfi  Bailwa^i,  The  xuud  .companies  have.  at.  leagtliJei^en 
it  their  interest  to  endeavour  to  form  a  union.  We  believe  we 
are  correct  in  saying,  nothing  ki  yet  definitively  settled  to  the 
satisfaction  of  a//,  though  there  is  great  probability  matters  will  be 
ajmicably  ^urranged.  How  often  have  we  urged  this,  and  how  often 
has  it  been  proposed  by  one  of  the  parties — Mifls's  Comknitee ! 
It  ought  to  have  been  done  twelve  months  since.  The  ptony  III 
present  in  agitation,'  is  to  fotm  a  union  of  interests  of  alijtke 
shareholders,  and  One  line  out  of  the  five.  The  line  propostd  isrto 
take  the  South-Eastern  and  Rennie's,  over  part  of  the  QnesBwii^ 
tor  Alertsham,  thence  across  to  Gibbs*s  Line  at  Capel,  and  4fter- 
>aj^  to  meet  Stephenson  and  Mills's  at  Horsham.  Starting  hxka 
Horsham,  It  will  run  on  one  or  the  other  of  the  two  latter,  opia 
their  direetion  to  Brighton.  From  Horsham  anodier  Inranoh  Will 
be  carried  in  the  direction  of  Stephenson's,  oveV' part  t>f>tlie 
Southampton  Line  to  Vauxhall-bridge.  Horsham  is  a.  central  spot 
from  which  an  exceedingly  good  line  is  to  be  had  to  Povtsikiocfthj 

The  plan,  the  bifarcation,  and  all,  is  that  which  in-  May,<  1^5, 
we  repeatedly  urged  one  of  our  engineers  to  take  up* 

The  line  above  proposed  is,  of  course,  in  gre«l  part' a  new  liiie> 
for  which  no  plans  and  sections  have  been  deposited.  :  It^danno^ 
therefore,  pass  in  the  present  session,  unless  the  StMuting  Orders 
are  suspended.  '  «* 

It  will  be  seen,  by  our  Parliamentary  proceedings,  that  the 
Commons,  after  the  Committee  had  decided  in  favour  of  Rennie*s 
Line,  have  referred  the  four  before  them  to  a  military  engineer 
(Capt.  Alderson)  to  report  on,*  for  the  purpose  wfeprfestiAie  of 
Electing  the'  best^-hot  for  making  a  new  one.  This  happened 
May  3(Hh.  On  the  6th  of  June  the  same  Houia  of  ComMKlns 
Idirected  the  engineer  ^  to  keep  in  view  the  fbrtnatioil  of  one  grand 
southern  trunk  line  out  of  London," — a  motion  which 'Datttndly 
stultified  the  other  passed  only  seven  days  befbre  M'  D  this 
legislating  on  railway  matters  ?  The  plan  of  appointing  amflitary 
engineer  is  the  Commons's  like'wise* 

Birmingham  Railway, — The  Directors  go  on*  the  29th  June 

'  (after  we  are  in  press),  and  examine  the  state  of  the  wopks,.fbr  the 

fu^Tpose  6f  filing  on  the  d^y  for  opeliing  the  line- to"  Watford. 

., *        ,  ♦  See  hU ileport,  p. 66. *  "'      '     ^   ~.  ••   i^   ■ 
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thef  eeem  detenuined  to  have  every  thing  so  etmipletely  x^y, 
that  there  shall  be  no  chance  of  hindrance  after  once  they  have 
^wned*  Some  arrangements  for  the  accoounodation  of  an 
unanticipated  increase  of  traffic  have  occasioned  a  little  delay.  , 

jBtrminghwh  JBrisioly  and  T'hames  Junctions — The  embank* 
ment  across  Wonnholt  Scrubs  of  this  line,  from  its  junction  with 
the  Great  Western,  is  proceeding  steadily  fonvard;  and  the 
engineer  will  very  shortly  commence  the  archway  finder  the  Grand 
Junction  Canal  to  form  a  union  ^th  the  Birmingham  Line.  .  By 
the  time  the  Great  Western  is  opened,  it  is  fi^y  eiq)ected  this 
connecting  line  wUl  be  completed,  so  as  to  afford  the  two  great  hs^ea, 
the  Gjreat  Western  and  Birmingham,  an  immediate  conununication 
wilji  the  Thames. 

SoUon  and  PtesUm^  and  North  Union  Baihoays^r-^Thd  Par<- 
liamentary  contest  between  these  lines  oonttnues  as  brisk  as  ever,. 
We  cannot  understand  on  what  principle  the  former  company  can 
apply  to  Parliament  to  grant  a  new  line  to  run  for  several  milep 
together  parallel  to,  and  almost  osculating  the  North  Union^. 
From  a  petition,  lately  presented  to  the  Commons  by  the  Ni^rth 
Union,  there  appears  to  be  some  curious  work  in  the  Bolton  and 
Preston.  They  are  accused  of  having  a  capital  of.  no  less  than 
68,000^  too  little  on  349,000i. ;  of  having  presented  to  the  House 
a  deed  with  one  half  the  subscriptions  executed,  there  being  at  the 
same  time  9k  private  deed  releasing  the  parties  from  the  payment  in 
part  of  the  deposits ;  and  that,  out  of  69II2  shajces,  they  have  only 
S,009  actually  paid  up  on.  Can  the  House  in  common  fairness  or 
justice  pass  such  a  bill  ? 

.  Bristol  and  Gloucester  Railroadm — The  quantity  of  coal  which 
passed  down  the  railroad  in  the  last  six  montiis  was  nearly  equal  to 
^e  quantity  carried  down  in  the  year  1835* — Bristol  Gazette^ 

Cheltenham  and  Oafordy  and  London  and  Birmingham.  Union 
JRailway  (alias  the  Tring  line.) — This  project  having  been  lost  in 
Parliament,  the  Directors  have  issued  a  report,  proposing  a  diasor 
lution  o^  the  company.  Though  we  felt  it  our  duty  to  animadvert, 
in  pretty  intelligent,  and,  we  think,  well-merited  terms,  on  the  eon* 
duct  of  the  Directors,  and  though  we  have  no  doubt,  from  yrhaX 
we  have  seen  of  the  section,  the  loss  of  the  line  will  prove  ultir 
mately  a  gain  to  the  shareholders,  we  are  by  no  means  disposed  to 
kick  a  prostrate  party.  We  however  cannot  help  thinking,  that 
the  Directors  are  now  doing  what  they  ought  long  since  to  ha^e 
done.  It  seems  they  have  received  4>8,814/.  17^-.4</.,  and  have 
spent  31,996/.  Ss,  1d.y  exclusive  of  some  ^'  small  claims"  outstand- 
iag,  leaving  a  balance  at  present  in  hand,  of  16,818/.  8«.  9c/i»  which 
they  expect  will  return  about  30«.  per  share,  out  of,  we  believe, 
4/i  They  will  pay  25s.  per  share  immediately,  to  parties  produc- 
ing the  scrip  and  signing  the  deed  of  dissolution. 

IhmdaJk  (  Western)  Railway. — The  Standing  Orders  have  been 
complied  with,  and  a  clause  has  been  introduced  into  the  Bill, 
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itstndnixig  tbe  company  from  altering  the  level  of  any  turnpike 
road. 

JSasiem  Cknmiies  RaUway.--^e  understand  this  company  nol»r 
propose,  for  the  next  two  years,  to  make  the  part  oftiM  line 
between  Norwich  and  Yarmonth,  and  also  the  part  between  Brdnt- 
wood  Hill  and  Bow-wow  (Dog)  Row,  Whitechapel  Rood^  some 
li^  XKt  three-fourths  of  a  mile  from  Whitechapel  Churdiv  and 
near  a  mile  from  their  proper  terminus.  The  fbmer  part  may  be 
tailed  the  tail-end  of  the  Ihie,  the  latter  the  head,  Hdaus  Hmt  part 
which  ought  to  contain  the  brains.  This  company  are  really  the 
most  comic  in  their  management,  we  ever  met  with.  Near  a  year 
9ince^^  they  obtained  their  Act,  and,  as  we  understood,  were  red-- 
hot to  finish  the  line  in  about  two  years,  from  end  to  end ;  now  a 
year  is  elapsed,  it  is  to  be  two  years  before  the  tail  and  a  fraction  of 
l&e  head,  quite  brainless,  are  to  be  made.  When  the  body  will 
ever  be  thought  of,  heaven  only  knows.  At  present,  they  proba- 
bly think  it  enough  to  make  a  ndlroad  from  Bow-wow  Row  to  the 
edge  (we  believe)  of  Lord  Petre's  property,  for  the  purpose  of 
showing  the  Cockneys  that  naughty  man's  forbidden  soil.  As  to 
the  tail,  from  Norwich  to  Yarmouth,  we  confess  the  reason  for 
making  it  is  above  our  comprehension,  unless  it  is  generousljr 
ifitended  to  enable  the  good  people  of  Norwich  to  fetch  plenty  of 
sea-water  to  wash  thar  dirty  streets  with.  The  next  call,  we  h^ar, 
is  to  be  put  off  for  two  years,  which,  in  our  opinion,  shows  greiat 
good  sense ;  it  would  be  a  sad  thing  to  make  a  call  and  get  no- 
thing. We  have  a  pamphlet  before  us,  from  the  secretary  to  one 
Mr.  Norton,  very  rich  indeed ;  we  think  to  borrow  a  few  of  its 
treasures,  for  the  baiefit  of  our  readers.  ' 

French  Mcnls. — It  is  under  consideration  to  despatch  the  French 
mails  by  powerful  steam-boats,  from  Greenwich,  every  evening  at 
9  o'clock*  They  will  reach  Boulogne  the  following  morning  at 
7  o'dock,  and  tihte  letters  will  then  be  delivered  in  Paris  withfn 
thirty  hours  from  the  time  they  are  despatched  from  Greenwich.-^ 
ffoTTung  Heraid. 

Cheat  Western  IZatYtoay.*— Rumours  have  been  propi^ated  of  a 
serious  accident  which  has  happened  to  the  embankment  at  Ran- 
wc^.  Our  readers  will  find  the  whole  extent  of  this  accideihft-^if . 
acisidoit  it  can  be  called — described  in  p.  21  of  our  present  num^ 
foer.  Contracts  have  been  made  for  the  supply  of  forty  carriagesi, 
fcft  the  opening  of  the  line  in  October,  to  Maidenhead ;  and  the 
Directors  appear  to  be  very  confident  that  this  time  will  not  be 
exceeded. 

Chreenwich  Rcdhoay, — It  appears  by  a  statement  issned  by  the 
Directors  of  this  company,  that  to  complete  the  whole  line  to 
Greenwich,  it  will  require  80,000/. ;  that  a  dividend  will  shortly  be 
declared  out  of  the  net  profits  of  the  company,  which  by  the  end 
of  this  month  it  is  expected  will  amount  to  25,000/. ;  and,  ^ter 
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fdeductili^'iarislqienaBi  jSO,OOp/liipritiK         ^jesan  ivill  p^ j^:dm- 

c>6M<yjPMW.i  11  WeftfbBfln«rliwit>Ag€3faigp«g  ^i^im,  ^tioitaa  imycnp- 

'iMttit flitedtiiig'iiabi i lately  tiiiicL  i^^tiiiit  inflaenlU  cnty,  -witk^tke  trmt 

Hefofoawiordiiigr^tiiflt  ^Eint^  nUaoBst'iPosk.*   The  project'  wlndf  Idie 

rGl|aB|^oir! jmirchante  hame : ia  'Tiew,  is  to  cony  forWwd.a  Riflway 

from  Glasgow,  through  Cailirie.ta'LfeuMSivtery  tojoin-tiie  tsilD'lia^ 

TBOutfwwBii'fiwHni  -theaeeilBnBdgh  Prettoft^  by  the  HorHi  Ubia^^Gkuid 

.'JundMi9»'^iiH!d  Loadon.  and  Sirmmghttm  linis,  direoi  io  Ldndoe; 

Xfaisr;rpi]q^Cted^succBiigcHMtit  ^irDiild  abor  affikcd  dhtect  gMumiuiiei^' 

tions  witii  Liverpool  and  Manchester^' the  Nortii  UmdmcroniBg 

4hi^Jblve^o<^'taBHi  MamdieBter  line  .about  hallHivwf  between ^ihese 

JaaBpmliaaB^XxrvfTth^^HuU  Advert^  .  --:  .i »  . 

tj])iieirttQB.to.fiBinBigfaam  on  Tuesday,  the  4^  i^  JuIyiiext^iffH^niiigi 
Iwnth  dW'iNiQBfii  Union  fioUxraj,  a  eompkteiailvaycoHikniinieatiKib 
hfenq' Preston  to  Binninghant*'^  ^.:i• 

ill  >di^iTtexy  interes^g  trip  was  lately 'made  o^^ner  tMstline  bya^partlf 
fml  geadCTien^^  but  much  too  long  for  our  pagesw-  ^  /  •  >  -  *  "^  '• 
:  t  k*  'The  ^Opening  of  this  line  has  bem  looked  fiorwanir  to  hf  ail  tdafliies, 
asJllilgely''>to  prove  the  touchstone  of  Railway  speenhttidnsi .  Thisiis 
(jonerD^.-ihe.  ^)tot  lines  (or'  indeed  we  believe  theonlyroue)  Mat^ 
'AaBi-'lBfeetiitxBnpleted  wkhin  the  estimate,  much,  to  the  credit'  of>tbe 
r{Eiigineer'  «»i.  Directors,  and  still  moiB,  to  -the.  sotisfiictioii'  lof  ^tbef 
fsfaairalkoidesa.  •  By  the.  advertisemeot  on  oiv  wrappery  It'iqppcaN 
yfba#  teis;toaui8.(e9ceept  Sundays,  then  five  oi^)  are;  taf  start  daily 
4ro»i. Lilreiipool  and  Manchester  ^(m..the  one  faajid>'  and  from  Bir« 
mingham  on  the  other.  The  first  class  will  odeupy '4^  ^bottrs 
'fik^ni  Liaiiefpeei?  endJMbncfaester,  satd  B  maniiteft  ^kMiger.  ihvtlie  re« 
:AnaBii ;/  the  miied  dasses^:^  hours  from  Liverpool  imd  Jh^uutestor, 
.raodr^Samorates  longer  in.  the  xetunK-  The  regulations^ave:  ex- 
ceedingly good;  and  show,  that  the  heads  whi<^  eomplelei'tiBs 
fjgvMruhdefitakisg,  can  descend)  with  equal  deatndss  and:  saecess, 
.jba?vi]nor*;iiitktlers^ftnd details*  :;  ,>'<,^ 

7:i-  HmwishBailwa^* — We. understand  the  intention  of  ttefiasteiii- 
r  Oeuullies  party,  note  to  carry  their  line  beyond  BrmifWoodt'fiiri^he 
next  two  years,  has  very  much  stirred  up  the  good  hiood  of  this 
jowiipany ;  «nd  they  now  see,  that  it  b  net  a  matter\ofv«hdi80>  but 
'oftnedesailsy^  to  faniig  dieir  Hne  on  to  London.*  Bo  so,  ud*  they 
oiHl).da.jii»aBly«  .*  •  .  ^  -.  ^  r-   ..<:•' :■ 

iMmeUy  Railway  mid  JDock^^Three  miles  of  tfai».lclle«':atfe 
iiir^ldy/tofirapleted  and  brought  into  profital>le  operatuMiv  irfiich, 
i together >wtth  the  pDe->existbig  two  mdies,  have  enaMed  ^^^eonk- 
^pany- todedare  their-: first diinldend, on  the  profits ^ tthe^eonoctn, 
^f  shf  pescettL/per  annuBB^'  cij  < 

u.XofUtoioM/i^iiSb^  on  ibis  line  are 


pmcoediiig . .'ivrtb ' inctf icdi trafidUy/   ' ThsteiafaftnlBiMPte!); ffaoln 
Battanea  fieWa 'to  KiiigBtaiiifwyi'bvGo^iletail  to*  thei  fomiiilHfoi 

kuljineitiil^'of  ihe  |*oprttlcn^'«tMitdi!lMlriii(najo  of  oiwpig'flle 
4iam  aat^ttotm  Kingiilxm  aezt  Bficiiiq^;  but  fke  modorataid'  that^tie 
nrtdM^pAantprogsew  6f  tlw-iroifks'witteiiBfate  tten^to  opwtow 
ifinr  iis  Ihe;  DbigUb<mrfaood  of  GhiUdferd  «t  tint  limib;  'in  tbbr  kB|^ 
'isrindndeditiie  St.  G^oif^'s  <I£tt  cottttig.  * 

{  nJfyribnfA  kmd  .EoMeem  liaiiwajf,f^WB  ham  HAb  omajpmuf  hsve 
.flMsd  iX)  tkeir  pioprietary  upvsrds  of  100,0(XUr'Ui  coaBefociace  of 
-thtk'  pnubiit  iooedight  in  vefraining '  ftom  hepnnmg  iHulO'  niii- 
^tmdsjuHllmboiir'wareflo  faiglk.  .  i 

1 V  i jyciMcwiabj>  typfi * Tpne^**^£dMurffk  and  Gieugaw  JHfaiifcrtfiy^if-. 
We  understand  that  the  survey,  from  the  Reed  Wi^r  to  the  Tmni, 
fi9inDiFfeiM|ipid;edt  and^duit'tlBe.  re^uha  are  highly  fkvbuvablB*  We 
tMftihappyi»  observe  the  deep  interest  whieh  has  been  mtfoifeflted 
ifcgr!iiiUiianfcB'Ja  the  suceess  of  this  great  national  nndertiflLiflg }  aad 
that  there  are  no  insurmountable  obstacles,  as  had  bean  supposed 
'hrgLmKoji  tQ{it»lomiatioB.  A  puUie  meeting  ^l  shortly:  be  'held 
at  Newcastle,  at  wfaioh  deputations  from  the  several  commiftteea  aae 
,«i^kst^  ^  attends  »id  afterwards  proceed  to  examine  the  wfhole 
4iaerArom:Neamstle  to  Edinbiu^h,  and  Glasgow*  As  we  onder- 
iMafad  tbai'tiw  parlies  who  advocate  the  Eastern  line  have  abandoned 
itttefc  aQheme^  we  sinoerdy  hope  that  all  classes  will  heartSyjdittAi 
ejifolDoting.tiliesaGeess  of  tiiis  ndlway,  the  practicability.  efwMdh 
^hasr^qew!l)een:pcoved;  and  the  benefits  which  would  fqwJtfaMa-it 
(tQ;!tlie''»OD«iitry  throvgh  whieh  it  passes,  camiat  fail  to  b&  higlily 
•fMflidiMnve  to  the  whole  community  on  both  sides  of  the  bordowti^ 
'^ISeUo  K^hrameh* 

V!  N^ih*  Midland  BaOway* — ^The  provisional  DirectoiB  bf  thb 
,  nilwftyuhave  given,  notice  to  their  subscribers,   that  they  iba«e 
abandoned'  all  foither  proceedings  in  Parliament  daring  the  present 
-'Bessiait.-t^iE^eMeffer  Ckrcmde. 

,:'>.  NoHcet  and  JStandinff  Orders, — ^Last  year's. onmhiM  Standiag 

Orders,  have  entailed,  an  expense  on  companies,  of  4dO'per  eent* 

afiote»  than*  the  Mi  Standing  Orders  did  I     We  hear  it  cost'  one 

odompany  -4^600^  in  respect  of  their  notices  only*    Berily.  tills 

.k^^'itod  btMl." 

ur-MaMuia^  Travdkng* — The  number  of  passengen  who .  Jiafve 
\ttisff4ML  die  Liverpool  and  Manchester  Eailroad  durnig'the*fit»t 
three  months  of  this  year,  was  greater  by  10,000  than  dnringithe 
^&»t4htee.nioilthaof  163a--Z^f>0i7NM)/ CbMTMr. 
li'ir^jmoBg.other  oonventenoes  provided  by  the  Directora  oftke 
fiaandi  Junction  Railway  for  the  accommodation  of  traTdkn,:iHlt 
Ahe^ieast  SDiiusiog  (and  uaeful)  one  is  a  speeies  of  oaniwyaBoe 
named  in  the  advertisement,  "  bed  carriages  in  a  maii-iaoaeh  V^ '  'In 
^thevdaysrthe  man  who  wou)d  bavetalke^  4)f  living.  to«ee4helime 
when  he  could  sletp  in  bed  and  be  carried  through  the  air  at  the 
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mte  of'  tliiityy  or  fiTe-ttad-ihirty  mileB  an  lumr,  would  have  beeif 
deemed,  a 'Suitable  uunate  for  a  kmatie  asyluin. — IbkL 

JSh^ffmld  amdBMerham  HaUwu^^^^'^The  works  on  tins  line  ef 
inilwBy:are  proceeding  with  great  expedition.  Men  are  at  work 
en  five  'points  of  the  line.  Mr.  Stevenson,  the  engineer,  has 
idntedthe  line  this  week^^Sh^ffield  IndgtendeniU 
.  tSbrntkriSatterB  MaUway. — Tke  report  of  this  Cerapany  by  some 
accident  has  not  reached  us  until  too  late  to  aj^ear  in  its  proper 
phase ;  we  ahall,  thereferey  now  meiely  extract  ^  more  important 
features  from  it  >— 

The  Amaided  Bill  has  passed  the  Commons,  and  ia  waitnig 
for  third  reading  in  the  Lords.  By  its  powers  imp^tant 
imgrorements  will  be  effected  between  Croydon  Railway  and 
Lympsfield,  and  between  Newington  (near  Folkatone)  and  Domefi 
aod  the  whole  Ime  will  be  reduced  to  a  uniform  working 
gradient,  not  exceeding  20  feet  per  mile.  The  point  of  departore 
from  the  Croydon  Railway  will  be  at  Penge  Common,  three  m^es 
nearer  to  London  than  was  proposed  by  the  original  Act.  By  tim 
alteration  the  improved  gradients  are  secured, .  and  the  total 
cKatanee  to  Dover  is  shortened  upwards  of  a  m^e.  Mr.  Potter, 
under  Mr.  Cubitt,  has  set  out  the  line  from  Combe4ane<to  Marden 
Rvk,  and  the  works  are  commenced  at  Riddlesdown,  south  of 
Croydon.  Mr.  Barlow  has  made  great  progress  in  setting  out 
the  line  in  the  neighbourhood  of  Tunbridge,  and  in  prepaiing 
for  contracts  in  tiiat  district.  In  tiie  Dover  .district  the  line  is  set 
out  between  Newington  and  the  terminus  at  Archcliffe  Fort,  and 
a  contract  has  been  entered  into,  on  advanti^eous  terms,  for  the 
execution  of  the  tunnel  through  the  Shakspeare  Cliff.  The 
Directors  have  been  acting  on  the  principle  of  restaricting  the 
^lehditure  within  the  smallest  limits  possible.  By  the  Accounts, 
up  to  the  12th  of  May,  it  will  be  seen  that  the  sum  of  35,016^ 
17s.  6d.  remains  at  the  disposal  of  the  Company.  The  improve*, 
ments,  made  in  the  line,  and  particularly  in  the  uppo*  and  lower 
extremities,  have  rendered  those  parts  perfectly  unolyeetionable 
in  an  engineering  point  of  view;  whilst  the  whole  of  thet^mamdef 
of  the*  ihie  iraverses  a  country  scarcely  to  be  equalled  in  the 
extent  of  level  it  affords.  Th^  <<  Concession**  for  forming  a  rail- 
way from  Paris  to  Brussels  has  been  made  by  the  French  Oovem^^ 
meat.  Tins  line  is  to  pass  from  Paris  by  Amiens  and  Lifle,  from 
iHiich  point  a  branch  can  with  great  facility  be  made  to  Calais  \ 
thereby  connecting  that  port,  and  consequently  England,  by  lines 
of  railway,  with  Paris,  Brussds,  Antwerp,  and  Liege,  on  Un^ 
frontiers  of  Germany.  Total  of  receipts,  95,357i^  16s.  7d.;  of 
payments,  60,34*1/.  9s.  Id. ;  leaving  55,016/.  7s.  6d.  in  hand. 

P.  St.  L.  Orbnfell,  Chabrman.    * 

Standmg  Orders, — ^We  hear  the  Committee  are  much  disin^ 
dined: to  abbreviate  the  time  for  depositing  the  plans  and  sefctions ; 
WB  are  sorry  for  it.     A  Standing  Chrder  for  continuhe^  the  latend 
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fwiation  of  100  jm^  but  for  cdnfimng  the  vBitieai  litie  tota 
variatioii  of  onlj  5  feet  per  iBiie»  we  hear  has  been  for  «oBie  time 
imder  dkenssion.  A  more  injudicious  limitation  <we  think  oeuld 
not  be  adopted.  The  Htmse  will  surely  not  attempt  to  destroy  the 
poflsiyiity  of  improving  gradients  by  so  extraordinary  an  order. 

Tqff^  Vak  HailroacL'^The  first  contraet  for  this  line  has  been. 
just  coaclvded  for  409000/.,  the  work  to  be  oommenoed  iamedi* 
BtAj^-^MamotitkMre  Merlin. 

Victoria  Haihoe^y  Dundee. — This  line  was  lately  openedy  and 
called  after  her  Majesty  the  Queen.  The  ceremony  of  laying  the 
fltoae  was- performed  by  Mr.  I^erifp  Hemterson,  aiid  the  coins  of 
ihe  -last  reign  (there  yet  being  none  of  this),  some  newspapers, 
and  a  letter  from  Sir  John  Conroy,  the  Queen's  Equerry,  were 
d^xMuited  under  it. 

Tie  York  and  North  Midland  i2at/«oe^.^-^The  works  on  this 
line  are  suspended,  in  consequence  of  the  Directors  not  having 
l»een  able  to  eome  to  terms  with  the  Rev.  Mr.  Shields,  of  Pock* 
Itngteii,  who  is  a  landholder  on  the  line. 

JSent  'JRaikpay. — A  meeting  of  the  shareholders  was  held  on  the 
'8th  June,. when  a  Committee  was  appointed  to  collect  in^  and  exa«- 
mine  the  accounts  previous,  it  is  expected,  to  a  ^ssolution  of  the 
company,  which  would  be  suprem^y  unwise. 


PARLIAMENTARY  PROCEEDINGS. 

House  of  Commons. 

Progress  of  Bills  since  our  last : — 

rAidrossan  and  Johnstone,  3d,  May  30.  Bishop  Auckland  and 
Weardale,  reported,  June  15.  Bolton  and  Preston,  reported, 
June  12 ;  3d,  June  27.  Commercial  (London  and  Blackwall),  re- 
ported, June  19.  Dublin  and  Kilkenny,  reported,  June  12;  3d« 
June  26.  Dundalk  Western,  3d,  June  7.  Durham  Junction,  rer 
ported,  June  5 ;  3d,  15.  Eclinburgh  and  Glasgow,  reported,  June 
8 ;  3d,  June  26.  Great  North  of  England  (Castle  Eden),  3d, 
May  30.  Pollock  and  Govan,  reported,  June  1 ;  3d,  June-  23« 
Wifihaw  and  Coltness,  3d,  May  30. 

May  20. — Capt.  Alsager,  having  observed  that  the  Committee 
had  niade  a  special  report  on  each  of  the  four  Brighton  lines,  in 
obedience  to  the  orders  of  the  House,  in  which  reports  a  decided 
preference  was  given  to  Sir  John  Rennie's  line,  moved  that  it  be 
referred  back  to  the  Ccnnmittee  to  have  the  clauses  settled  and  the 
landowners  heard  thereon.  Lord  George  Lennox,  the  Chairman 
of  the  Coimnittee,  observed  that  the  Committee  had  lasted  twenty- 
seven  days,,  and  the  average  daily  attendance  was  twenty  Members; 
but  on  the  day  on  which  the  reports  were  to  be  considered,  they 
•were,  honoured  with  the  presence  of  forty-five  Members,  sLk  qH 
whom  vot^d  for  Rennie*s  line,  having  attended  only  one  day,  and 
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not  heard  n  particle  of  the  evidence ;'  he  therefore  moved  as'  aff 
amyndmeirt/'foir  tb^  appointment  of  tea  Ordnante  elsgineer  tcr  sinrvey 
"M'the  fotit  iinee)^ '  and  report  theveon.  Mr*  Wat4>urtoii^  'wbm  g^AB/f^ 
4ntb  [^e  tnatt<eiHi  eomnected  withth^subscripli<m  d«ed  #f -R^Anfe-'s 
lin^,  irhen  he  v^  called  tso  ord^r  by  Mt.  WigtWy.  M'leAg^f 
^after^' considerable  dideussion,  in  whidi  deversd  Members  took  ^  a 
part;  Lord  G.  L^Ainoit's  Amendment  was  cimiBd  by  164f  t0'157* 

June  6.-^ A  very  animated  discuasion  took  plac6i«itii  inspect  io 

S^fbnnng  Mills^s  Brighton  line  also  to  the  miKtary  ea^iwe^if*  ^  1^. 

Huihe's  Motion  tb  this  effect  was  lost  by  71  to  4^/  onth^  g^udd 

thkt  it  had  not  passed  the  Stan<£ng  Orde».    Mt**'Feoto#  9tib^- 

^et!rtly  moved  <Hhat  instnictions  be  given  to  the  inffitturyeMneer 

tCi  keep  in  view  the  formation  of  one  grand  sotithem-tnuik  ^ti^aft  bf 

XondOn,  to  afford  facilities  of  approach  and  pi«v«nt  tftmeoestiary 

Interaction  of  the  country."    This  prudent' meaiJttrei»«l'4^ainrfM 

by  38  to  36.  "   '  '»'- 

'1  Sth. — Lord  G.  Lennox  informed  the'Houscf  that  ali  the  -  BH^h«6n 

'Ititilway  Companies  had  united  and  struck  out  a  phih 'to  fertti^dBe 

'litie  to  Brighton,  and  wished  this  plan  to  be'laid-bef<&r^<tiie 

ihilitary  engineer  appointed  to  examine  the  lines.    -Ndt^  W 

'motion  to  that  effect  was  given  for  the  next  day.  .:• .  j.>  t'' 

Loi^  W.  Bentinck  moved  for  the  furdier  cottsideraltiMi  Of'ttie 
report  of  th#  Pollock  and  Govan  Bill.  Mr.  Speirs  tilreatened'io 
oppose  it  unless  a  clause  was  admitted  compelling  the  prbmt^t^  to 
; pnasy  by  a  bridge  over,  or  a  tunnel  under^ the  Gbsgow Isind 'PttMey 
tjdmpike-road.  After  several  other  Members  had  ilp6k^,'Mr. 
'  Spier^s  proposition  was  lost  by  72  to  4'5,  and  the  repcntt  #b^  tittn 
agr^^d  to.  '^ ;■    '  > 

l^ir  A.  Agnew  made  another  of  his  attempts  to  ^rev^t  ta^l^bkd 
travelling  on  a  Sunday ;  butiindingit  unpalatable  to  the  Ht^u«d«%ii^ly 
withdrew  it.  ■  •'    ••  '^j 

'  '  J)uh€  16.— Lord  G.  Lennox  made  the  motion  he  "propostfA^fkh 
terday  relative  to  the  begetting  of  one  line  out  of  the  four  Bi4g9^n> 
which  was  agreed  to. 

'  Jimi^  ^.--^Capt.  Alderson's  Report  on  the  Bi^htm  lines^wab  laid 

6it  l%!  Hible.     It  is  too  late  for  us  to  go  into  iisr  details^  .but>*1jhe 

'Ibllb^ingls  the  dre^m  of  it : — He  prefei«  -  Steph^iaoD's  ikwrinijan 

ffngtneering  point  of  view,  but  does  not  his  London  nor*  hia  Br^hibn 

%^fnnihtt&,  the  latter  istoio  far  west — GrbVs  more  e«kltRii4.^&ii|h- 

'%as1^  ^bo  far  east-^Ditect  the  be^t-^bjeets  to  a  liae  Hakiag'the 

tioast  b^or^  ^achif^g'  Brigtkton — Thinks  Stephenson's  aodlti^Bhle's 

^^A'-ptef'fdr  heavy  gocrds,  but  Rennie's  the  best  for  paasttgen — 

<Pi^fbr^  R^nnieV  for  faeffiities  of  branches,  and  days,  it  ia^tihe^  test 

-  Working  lihe^Obj^ts  to  the  deep  cutting  on  Reiiiivfr'alin^;i  ^prArs 

funn^Hing^-^dbjecfe  to-  the*  jbint  line  ^ropostKl  by  the<  foiur>.com- 

'  |)inrie8,';says  iC-Will  ^us^  seventy  ttnles  to  be  niadei'iastMd  lofrliirly- 

'ii^Wy  antf ' thiiijkd^  it  woiikl  i^xhlkUst?  vtfMre'  d^ita)  thit&  <hd'itatf&c 

would  p^y  ;'gfve6<!adef6!d^  pr^feiN$n(^i6*RMMie'c8^         'if.io  )) 
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V     (      .  .    .        .  1  ,      .        .  ,1 

House  op  LoRqs« 

Sinoa  ouir  la«t,  one  Bill  oiJy-  has  rj^ceived  the  Royal  A^9en|; ;  a 

Comm^ion  iflj  hpM5ever»  expected  for  June  29th.    T^  foJ^oj^vjUig 

axfijihe!stagi?aadvanGed;-^Ar(jli098aQaod  Jahn^Qne,l»t,  May  3Qt^. 
.  Bt|[^ng}|aiii  ,aiid  Derby  Junction,  2d,  June  5th ;  3d,.  June  igth, 
.  W.  C.    Chester  and  Birkenhead,  2d,  May  3(Wi.   Dublin  and  Drp- 

gheda,.  Uy  June  {.9th.  Dundalk  Western,  Ist,  June  .9th ;  2d,  June 
.  .164h»     Dfchaw  Junction,  Ist,  June  15th ;  2d,  Junf^  27th« .   Edin- 

•l^ftrgh  wd  Glasgow,  Jst,  Jupe  J26th.  Glasgow^  Pws^ey,  K;:ilmar- 
j.»0Qk>>.  and  Ayr,  2d,  June  22d.     Great  ^lorth  of  Englaijd,  0d, 

Jvn^e  §^.  .GrptiX  Leinster  and  Munster,  1st,  June  27th»  .  j^il- 
^  iQ4tvM»€k  and  Troon,  1st,  May  26th ;  2d,  June  27th«  Hartlepg^ol, 
:,lfi,f  June  X^  2d,  June  13.  Leicester  and  Swanningto^,  ^d>;»^une 
.  STth.^  l4Qndon  and  Birmingham,  3d,  June  12th,  W.  C.  Lopdon 
:.w4>Gi;ei^wieh,  )^oyal  Assent,  June  8th.     Manchester,  Cheshire, 

and  Stafibrdshire,  Ist,  June  2d ;  2d,  June  16th ;  Pollock  apd  Go- 
,/vmij  l$l»  June2a«  Wishaw.and  Coltness,  1st,  May  30 ;  2d,  June  16. 
.,Jui^.^f.;Ch^ter  and  Crewe;  London  and  Southamp^n;  ^oulh- 

jgastf^.  Exjfcension ;  Great  Western  Deviation  Trowbridge,  and 
't  Ei^^i^n  Pad4tngton ;  Durham  and  Sunderland ;  York  and  iNorth 

Midland,  reported  specially ,  with  amendments ;  Manchester,  C^e- 

^}Icr^,  :and  Staffordshire,  Queen's  consent  signified  and  repprted 
.^peci^ly,  with  amendments. 

*,t  ,^vf9^  i4i-T<^The  Marquis  of  Bute  presented  a  Petition  against 
,  $uii4^.  travelling  on  railroads,  from  some  persons  in  Scotlapd. 
fXhe^S^j:!  Fits^iyilliam  asked  the  Noble  Marquis  and  the  Hon.. Gent. 
I  wliO^iUi^ed  it, elsewhere,  what  were  the  parties  and  anfmols  i)iat 

offended.     Lord  Bute  said  the  Petition  had  been  sent  to  him>  and 

Ut^bfi^  he  presented  it,  but  the  animals  whose  }abou;r  were  called  into 

,i^efy)^t  ,wm^  th»  v^n  who  attended  the  engine.^— ^uery.  Wo^ld 

'  these  men  thank  any  one  for  their  interference,  and  preventipg 

.tt»€f9%  i^P^w  adding  a  kw  more  shillings  a-week  towards  their  families* 

.,.§«t>6is|fn/9e? 


t-'ni  ii^fidfilment  of  our  promise  of  last  month  we  subj<»nv  a  list  of 
«ittie^  (Railway  Bills  which  have  been  thrown  out,  or  withdrawn, 

nHdnnng  the  present  session  :-^vi2.,  Bath  and  Weymouth  i  Birwing- 

•''hili&,':BfistQl,  and  Thames  Junction;  BirBcdngham  and  Der)>y 
iiQio^  4  );  Bristol  and  Gloucester ;  Clarence  and,  Hartlepool  UhiQ^n  ; 

^riCheitMuun,  Oxford,  and  Tring  (Charlton  King's)  ^  Devi^^d 
iMslksham  i  Eastern  Counties  (London  and  Norwich);  E^dinburgh 

-  «nd.Duuliac(  Gnand  Connexion  (Worcester  and  Wolverhampton) ; 

i>-6re«(}  Central  Iriiah  .(Dublin  and  MuUingar) ;  Kent  (Deptfofd  ^nd 
<  l>oifer);i'LofMlofi  Grand  Ji£EiGtion ;  London  and  Brightpa  (without 
.••.tuuidV9^LoiAdb&rand  Croydon.;  London  and  Bseter  ^{GiUii^g- 
'faaii)^  LMidiiiJid^Coyditiiea  (thr^e  Bills);,  fortsfmoutb  Junction ; 

*itfiaftthj£a8lem  (Ashlbrd««d  Canterbury) ;  JSouth  jMidlajp4  (bounties 
(CourtenhalI>;jJSi9i»(ft-W^tesa  (KlpgWiW^y),;,  jS^rliyg^     . 
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On  the  Principles  and  Practice  of  Levelling  with  the 

Spirit  Level.    By  the  Editor. 

•  4. 

Having,  in  our  last  numfaery  giveu  extensive  and  very 
correct  tables  for  calculating  heights  by  the  barometer,  it 
IB  considered  that,  to  render  the  matter  complete,  something 
should  foa  added  on  the  principles  and  practice  of  levelling. 
Of  course  experienced  engineers  will  not  expect  much  new 
on  a  subject  of  such  extreme  simplicity  and  trite  every  day 
practice. .  It  is  not,  indeed,  for  them  that  we  write,  so  much 
as  it  is  for  completing  our  observations  on  levelling,  and  for 
th^  purpose  of  furnishing  a  few  plain  rules  for  the  younger 
and  less  experienced  part  of  the  profession. 

Description  and  Rectijication  of  the  LeveU 

We  cannot  here  enter  into  details  of  all  the  different  parts 
and  various  constructions  of  the  spirit  level ;  we  can  give 
such  a  general  description  only. as  will  enable  the  reader  to 
comprdbend  the  principles  of  its  construction  and  mode  of 
application.  This  instrument  consists  of  a  telescope,  with 
a  spirit  level  attached.  The  telescope  is  hung  in  two  Y's, 
supported  on  a  strong  brass  plate,  which  is  itself  connected 
by  acQusting  screws,  and  a  universal  joint,  with  the  top  of  a 
tcipod,  or  three-legged  stand.  Various  fittings  are  put  to 
these  instruments,  according  to  the  quality  and  expense  or 
fancy  of  the  purchaser,  but  the  principal  parts  are  those 
above  stated. 

Two  staves  for  taking*  the  heights  are  indispensable 
appendages.  They  usually  tronsist  of  two  rods  sliding  one 
on  the  other,.,  of  SIX  feet  each,  with  a  moveable  vane.  The 
staves  are  generaUy  numbered  in  feet  and  hundredths,  and 
sometimes  in  feet,  inches,  and  tenths  too ;  the,  former,  how- 
ever, is  qttitc  sufficient.     After  the  more  common  plan,  the 
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Fane  has  a  small  wire  across  a  square  hole  in  its  centre,  by 
which  the  readings  are  taken.  Equi- distant  from  this  wire, 
and  about  an  inch  aaunder,  two  pieces  of  ebony  run  across  the 
vane,  the  latter  being  of  the  lightest-coloured  box  or  holly. 
In  observations  this  space  must  be  bisected  bv  the  cross  wire 
of  the  telescope.  Mr.  Troughton's  staves  nave  a  circular 
vane  ^'  of  white  holly,  with  an  inlaid  lozenge,''  or  diamond 
'*  of  ebony  ;**  and  the  readings  oflF  are  at  the  bottom.  Mr. 
Gravatt's  staves  have  no  vane  at  all.  The  divisions  are  in 
alternate  equal  black  and  white  spaces,  which  may  be  dis- 
tinguished at  considerable  distances  ;  and  the  figures  being 
large  too,  are  capable  of  being  read  off  in  most  cases  by  the 
observer  without  removing  the  staff.  Various  opinions  are 
entertained  of  the  respective  merits  of  these  inventions.  The 
most  accurate  reading  is,  perhaps,  to  be  had  from  Trough- 
ton's,  the  least  liability  to  err  from  Gravatt's.  Of  the 
compass  hereafter. 

In  the  axis  of  the  telescope,  and  common  focus  of  the  eye 
and  object  glasses,  are  usually  two  cross  wires,  perpendicular 
to  each  other.  These  are  for  directing  the  eye  along  the 
optic  axis  of  the  telescope;  and. their  adjustment  is  called 
the  adjustment  of  the  line  of  coUimation.  Some  have  three 
wires,  two  vertical  and  one  horizontal.  If  the  eye-piece  be 
drawn  put  until  these  wires  are  accurately  defined,  and  the 
object  glass  afterwards  to  distinct  vision,  the  wires  will  be 
in  the  united  foci  of  the  eye-piece  and  object  glass,  and  will 
have  no  parallax.  When  this  is  not  the  case,  the  moving  of 
the  eye  upwards  and  downwards,  or  from  side  to  side,  will 
cause  objects  to  dance  about  the  wires.  Parallax  being 
d^strojred,  if  the  intersection  of  the  wires  is  directed  to  some 
wiell  defined  part  of  a  distant  object,  and  the  telescope  be 
turned  round  on  its  axis  in  the  Y's  of  its  support,  the 
coincidence  of  the  intersection,  and  the  part  to  which  it 
was  directed,  will  continue  in  every  position  of  the  telescope^ 
if  the  line  of  collimation  be  truly  adjusted.  But  when  it  is 
not,  there  are  some  little  screws  near  the  eye  end  of  the 
telescope  by  which  the  adjustment  may  be  made. 

The  ^ext  thing  is  to  see  that  the  level  is  parallel  to  the 
line  of  collimation ;  for  if  this  be  not  the  case,  the  most 
careful  observations  are  valueless.  The  best  way  to  ascertain 
this,  is  to  bring  the  bubble  of  the  level  accurately  between 
the  two  scratches  on  it.  If,  without  any  other  disturbance^ 
(the  clasps  having  been  previously  opened  which  keep  the 
telescopf)  in  the  Y's,)  the  telescope  be  taken  out  and  reversed 
in  the  Y's^  and  the  bubble  the»^ttle'  in  its  former  po&itiony 
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it  is  a  proof  that  the  level  is  parallel  to  the  axis  of  the' 
telescope.  Should  the  bubble  recede  towards  oae  end,  it  must 
be  made  to  return  half  the  distance,. by  altering  the.  screw  at 
th^  extremity  of  the  level.  The  other  half  must  be  made  upi 
by  the  screws,  of  the  brass  plate.  If,  on  again  reversing  the 
telescope,  the  parallelism  is.  not  perfect, ,  the  process  of 
rectification  must  be  repeated  until  it  is.         . 

Haying  effected  the  preceding  adjustments,  it  remains 
now  to  prepare  for  observation,  by  making  the  line  o£ 
coUimation  traverse  round  a  vertical  axis,  or  in  the  plaiie  of 
the  horizon.  Bring  the  telescope  over  two,  of  the  screwa 
of  the  brass  plate,  and  screw  up  one  and  unscrew  the 
other  until  the  bubble  is  very  nearly  between  the  two 
scratches;  in  this  first  step  it  is  not  necessary  to  waste 
time  in  attaining  perfect  accuracy.  Then  turn  the  telescope 
one-fourth  round,  so  as  to. bring  it  over  the  two^  remaining 
screws,  and  do  as  before,  only  taking,  care  this  tinle  to  be  as. 
correct  as  possible.  This  being  done,  turn  it  back  to  its 
former  position,  and  carefully  repeat  the  rectification  if 
needful.  If  any  fresh  rectiJ&cation  was  required,  it  will  be 
advisable  to. re-examine  and  re-adjust  the  telescope  over  the 
second  pair  of  screws. 

When  all  the  adjustments  have  been  correctly  made,  the 
line  of  coUimation  will  revolve  in  the  plane  of  the  horizon, 
and  th^  bubble,  during  an  entii*e  revolution  of  the  telescope 
through  every  point  of  the  compass,  will  steadily  retain  its 
position. 

Principles  ofLevellitig, — Sphericity  of  the  Earth. 

The  earth  being  considered  a  sphere,  every  line  per-* 
pendicular  to  the  horizon  will,  if  continued,  pass  through 
the  centre  of  the  earth.  No  two  vertical  lines,  therefore,  o£ 
dififerent  places,  can  be  strictly  parallel ;  neither  .can  theic 
respective  horizontal  lines  or  planes.  Consequently,  if 
three  or  more  points  in  the  same  direction  were,  accurately 
levelled,,  by  taking  short  sights,  they  would  not  be  in  a 
straight  line,  but  in  a  circle  concentric  to  the  earth's  centre* 
Owing  to  the  comparatively  great  radius  of  the  earth,  about 
3,958  miles,  this  however  would  not  become  sensible,  unless 
with  expellent  instruments  placed  at  great  distances  from 
each  other.  Two  instruments  thus  accurately  adjusted^ 
WQuld,  instead  of  pointing  directly  towards  each  other,  point 
to  objects  a  Jittle  above.  If  they  were  a  mile  asunder,  for 
instance,  the  line  of  coUimation  of  the  one  would  reach  eight 
inches  abov^  the  centre  of  the  telescope  of  the. other;  .if 
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half  a  mile,  two  inches ;  if  ix  quarter  of  a  mile,  one-half  o^ 
an  inch,  and  so  on,  as  the  squares  of  the  distances*  At  the 
distance  of  ten  chains,  which  in  practical  levelling  is  a  very 
long  sight,  it  would  make  only  the  one-hundredth  part  of  a 
foot.  In  all  cases  of  engineering  levelling,  consequently,  it 
may  fairly  be  neglected.  But  in  the  very  longest  sights, 
any  error  of  this  sort  may  easily' be  obviated  by  setting  up 
the  staves  at  nearly  equal  distances  from  the  level ;  for  then 
it  would  affect  eacli  station  equally.  Or  it  may  be  allowed 
for  by  subtracting  from  the  apparent  altitudes,  quantities  in 
the  proportion  above-named. 

Terrestrial  Refraction. 

Besides  the  above  affectioN,  which  arises  from  the 
sphericity  of  the  earth,  there  is  Another,  owin^  to  the 
refraction  of  the  atmosphere.  When  a  level  is  accuratsely 
adjusted  at  any  place,  its  line  of  collimation  is  a  tangent  to 
the  general  surface  of  the  earth  at  that  point,  and  the  plane 
in  which  it  revolves  round  is  a  tangential  plane  to  the  said 
general  surface.  All  objects,  therefore,  seen  in  the  line  of 
collimation  of  the  telescope,  would  be  accurately  in  this 
tangential  plane  produced,  if  there  was  no  atmosphere;  but 
in  consequence  of  the  refraction  of  the  atmosphere^  rays 
which  come  from  bodies  at  a  distance  do  not  come  in  right 
lines,  but  in  curves  concave  to  the  earth.  So  that,  in  fact, 
bodies  which  are  actually  beneath  the  tangential  plane,  are 
elevated  to  appear  within  it.  Hence,  therefore,  terrestrial 
refraction  tends  to  correct  the  tangential  elevation,  bringing 
bodies  from  their  true  and  natural  level  to  the  artificial,  in 
which  they  must  be  seen,  that  is  from  the  spherical  super- 
ficies, passing  through  the  centre  of  the  telescope  and  con- 
centric with  the  centre  of  the  earth,  to  the  tangential  plane 
in  which  the  instrument  acts.  What  is  very  remarkable  is, 
that  this  correcting  power  too  follows  precisely  the  same 
law.  For  example,  the  angle  of  terrestrial  refraction  is  as 
the  angle  occupied  by  the  distance  when  seen  from  the 
centre  of  the  earth,  that  is  as  the  distance.  But,  in  very 
small  angles,  the  linear  magnitude  of  an  object  (in  this  case 
the  amount  of  refractive  elevation)  is  as  the  angle  under 
which  it  is  seea^and  its  distance  conjointly,  that  is,  con- 
sequently, as  tlie  square  of  the  distance,  the  same  as  before. 
Various  estimates  have  been  formed  of  the  amount  of  terres- 
trial refraction..  Dr.  Maskelyne  and  Delambre  estimated  it 
at  one- eleventh  of  the  angle,  which  the  distance  occupied 
subtends  at  the  centre  of  the  earth  ;  Legendre,  from  several 
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'^xperimeutfi,  at  one-fourteentfa  ;  Colonel  Williams,  Captain 
Mudge,  and  Mr.  Dalby,  at  one-twelfth.     It  depeuds,  how- 
ever much  on  the  state  of  theatmosphere^  varying  from 
one-nifltfa  to  one*-fifteenth,  which  is  probably  the  cause  of 
HO  many  different  estimates.   The  mean,  one-twelfth,  is  that 
now  usually  adopted.     At  the  distance  of  69*08  miles,  or 
one  degree,  it  would  be,  therefore,  five  niinutes,  and  would 
cause  bodies  to  appear  530*5  feet  higher  than  they  actually 
are.     At  the  distance  of  1,000  feet,  this  will  produce  an 
apparent  elevation  of  "0039876  feet.    But  at  this  distance 
the  sphericity  of  the  earth  would  create  a  depression  of 
02392  feet.     Hence,  the  combined  effect  of  sphericity  and 
refraction  will,  at  1,000  feet,  cause  a  depression  very  nearly 
equal  to  *02  feet;  and  as  the  square  of  the  distance  for  any 
other  measure.     So  that  if  the  one-thousandth  of  the  dis^ 
tance  be  squared,  and  multiplied  by  '02,  it  will  give  the 
depression  nearly.     At  5,000  feet,  therefore,  it  will  be  -6 
feet. 

Now  the  object  of  levelling  being  to  ascertain  exactly 
how   much   one   place   is   above   or  beneath   the  level   oif 
another,  relatively  to  the  centre  of  the  earth,  it  would  seem 
that  when  distant  places  are  to  be  levelled  it.  would  be 
impossible  to  come  very  nearly  to  the  truth.     For  though, 
by  diminishing  the  length  of  the  sight,  the  error  arising 
from  the  two  preceding  chuses  would  diminish  in  a  much 
greater  ratio,  and  for  any  single  sight  might  be  rendered 
altogether  inappreciable,  yet  from  the  continued  multiplica- 
tion  of  observations   it   may  be  inferred   that,  in  a  long 
distance,  the  several  small  errors  being  all  one  way,  would 
accumulate  to  a  very  significant  amount.     This,  however, 
is  not  the  case.     For,  by  taking' fore  and  back  observations, 
it  is  obvious  the  errors  will  have  a  tendency  to  compensate 
each  other,  and  should  the  instrument  be  equi-distant  from 
the  fore  and  back  stafif^  they  will  exactly  balance  each  other. 
Owing  to  the  inequalities  of  the  ground,  this  equi-distance 
can  bat  seldom  be  had,  but,  in  going  over  a  long  line  of 
country,    it  almost  ever  happens  that   the  advantage  of 
length  of  sight  is  sometimes  in  favour  of  the  fore  sight, 
sometimes  of  the  back ;  so  that,  on  the  whole^  the:  balance 
is  very  nearly  equal.    But  if  it  should  not,  by  levelling 
backwards,  which  should  be  done  in  all  cases  where  great 
accuracy  is  required,  the  amount  of  error  will  be  detected. 
And  if  in  going,  the  levels  of  particular  points  be  deter- 
mined, and  the  same  be  done  of  the  same  points  in  re<- 
turniiig,  any  accidental  error  of  reading  off  or  putting  down 
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will  be  immediately  discovered.  The  accura^,  therefere,  tyf 
tevelling,  as  far  as  it  depends  on  external  circumstances,  is 
nlmost  as  perfect  as  the  most  scrupulous  could  desire. 
Indeed,  it  is  surprising  to  what  extreme  nicety  it  can  be 
barried  over  a  rugged  and  difficult  country,  with  good  in- 
struments and  careful  observers. 

'    To  determine  to  what  accuracy  the  errors  of  adjqstmeat, 
and,  therefore,  the  errors  of  observation  may  be  liable,  I 
tnade'the  following  experiment :— The  level  used' was  a 
small  level,  with  a  ten-inch  telescope  and  one  and  a  half  inch 
bubble,     and    without   rackwork.      It  was,  therefore,    an 
inferior  instrument,   and   incapable  of    the    delicacy  and 
accuracy  of  one  of  our  best  levels.  Having  carefully  adjusted 
the  level,  and  settled  the  telescope  over  two  of  the  sdre^s, 
the  upper  part  of  the  horizontal  wire  just  apparently  grazed 
iht  lower  part  of  a  iow  of  bricks  of  a  chimneys,  eleven  chains 
or  near  250  yards  off.     I  then  turned  the  front  screw  tmtil 
the  wire  did  the  same  with   the   three  higher  course  of 
bricks  successively;  and  carefully  measured,   with  a  very 
delicate  gage,  the  corresponding  retreats  of  the  bubblcf, 
.whieh  were  respectively  '105,  'SKJ^,  'SIS,  and  '420  decimals 
'of  alniincfa.    The  four  course  of  bricks,  with  their  strata  of 
jnortar,  w^re,  as  nearly  as  possible,  twelve  inches ;  so  that 
for  '105,  or  one-tenth  of  an  inch  retreat,  the  error  was  three 
inches;    Now,  every  one  knows  that  the  tenth  of  a  tenth,  or 
the  hundredth  of  an  inch  deviation  of  the  bubble,  is  a  very 
•sensible  quantity.     Consequently,  with  this  instrument^  the 
^rror  of  three-tenths  of  an  inch,  in  a  sight  of  eleven  chain^t, 
would  easily  be  perceived.    But  it  is  very  rare  that  such 
.extraordinary  long  sights  as  these  are  taken,  at  least  in 
railway  levelling,  even  with  the  best  of  instruments ;  perhaps 
the '  average  will  not  exceed  a  single  chain.     If  great  care, 
therefore,  was  taken,  and  the  best  instruments  employed,  it 
J8*  highly  probable  that  the  total' error  would  not  exceed  an 
inch  in  a  hundred  sights,  even  if  the  errors  all  lay  one  way. 
These  are  the  errors  of  the  observer,  those  of  the  instrument 
would  probably  be  within  the  same  limits. 

/  Pr(ictice  of  Levelling. 

•>  Having  chosen  some  spot  which  can  be  easily  referred  %b 
as  the  place  to  be  started  from,  let  an  assistant  hold  one  ci 
the  staves*  thereon  upright;  with  its  figured  face  towards  the 
instrument,  which  must  be  adjusted  as  before  directed  at 
^ny  convenient  distance.  Give  him  then  signals  (which  are 
ffenerajly  made  by  a  motion  of  the  band)  to  raise  or  lower 
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the  Ta»€  until  the  borisantal  wire,  at  tfae  point  of  inter* 
seofion  of.thewines,  exactly  bisects  tfae  lozenge^  t>r  \i^hite 
^Mioe  between  tlie  two  black  horieontal  lines  on  the  vane.; 
and  the  clamp,  if  the  upper  Ataff  is  used,  should  be  imme- 
diately tmade  fast.  If  the  assistant  has  been  taught  to  read 
off,  he  should  ^o  so,  and  bring  the  staff  carefully  to  the 
observer  to  see  tiiat  it  is  right.  This  must  be  entered  in  a 
ooitimn  nnder  the  title  of  ^  back  observations."  Turn  the 
telescope,  witho\;it  otherwise  moving  the  instrument^  towards 
another  «taff,  hfld  up  by  a  second  assistant,  at  any  point 
selected  in  advance,  and  make  an  observation  as  before.  The 
assistant  should  here  on  no  account  remove  the  staff,  for 
fear  of  losing  the  point  where  it  stood.  As  the  level  is  now 
done  with  at  its  first  position,  it  will  be  advisable  the 
observer  should  go  up  to  the  assistant,  and  confirm  the 
reading  off  This  must  be  entered  in  the  column  entitled 
*^  fore  observations,*'  and  on  the  same  line  as  the  pre- 
ceding observation. 

The  level  is  now  to  be  set  up  at  some  other  situation  in 
advance,  and  the  place  of  the  fore  observation  in  the  pre- 
ceding case  becomes  that  of  the  back  in  this,  and  the  new 
observation  on  it  must  of  course  be  etitered  on  the  column  of 
"  back  observations.'*  A  new  situation  for  the  fore  staff  is 
to  be  chosen,  and  the  same  process  exactly  is  to  be  gone 
through  as  before,  both  as  regards  the  observations  and 
entries. 

In  this  way  the  whole  distance  is  travelled  over,  the  fore 
staff*  in  one  observation  becoming  the  back  in  the  succeding. 
If  the  true  figure  of  the  surface  of  the  ground  is  required,  as 
'in  the  case  of  levelling  for  railways  and  canals,  care  should 
AbrayB  be  taken  to  have  a  staff  station  wherever  there  is  a 
4!bange  in  the  vertical  inclination  of  the  ground  in  the 
direction  to  be  levelled,  otherwise  it  would  be  impossible  to 
•calculate  the  earth  work  to  any  nicety,  or  therefore  to  make 
any  fair  estimate  of  the  expense.  Any  particular  point 
which  may  be  referred  to  as  a  bench  mark  afterwards, 
though  not  exactly  in  the  line,  should  also  be  levelled  and 
noted. 

It  now  remains  to  reduce  the  observations  so  that  the 
levd  of  any  particular  point  is  shown  throughout  the  whole 
series.  For  this  purpose  there  are  three  other  columns 
added,  headed  «  Rise,"  «  Fall,"  '*  Reduced  Level."  If  the 
back  reading  exceeds  the  fore,  the  ground  is  rising,  and  the 
difference  of  the  two  readings  must  be  entered  in  the  column 
under  '^  Rise/*    If  the  fore  exceeds  the  back,  the  ground  is 


72  PRINCIPLES   AND   PRACTICE    OP    ' 

falling,  and  the  difference  isto  be  entered  under  the  eokimn 
of  *'  Fall.^  Each  of  these  differences  evidently  shows  how 
much  the  ground  rises  or  falls  between  the  respective  staves, 
or  fore  and  back  observations.  The  first  difference  is  car- 
ried out  in  the  column  headed  "  Reduced  Levd,"  and 
marked  +  if  it  be  a  rise,  and  —  if  it  be  a  fall.  If  thi» 
reduced  level  and  the  second  difference  are  of  the  same 
kind,  that  is,  both  rises  or  both  falls,  add  them  together  ftw 
a  nevr  reduced  level ;  but  if  they  are  of  different  kinds  sub* 
tract  them,  and  place  the  sum  or  difference  under  the  other 
for  a  new  reduced  level.  Proceed  in  this  way  with  each 
reduced  level  and  the  next  difference  or  rise  and  fall  to  the 
end,  taking  care  to  characterise  the  reduced  level  by  +  if  it 
be  an  actual  rise  above  the  original  starting  point  or  bench 
mark,  otherwise  by  — .  Each  of  these  reduced  levels  will 
show  the  actual  rise  or  fall  abox*e  the  first  bench  mark  of 
the  ground  in  the  fore  observation  columu  corresponding 
with  it. 

The  relation  of  the  levels  of  any  two  other  places  may  be 
ascertained  by  taking  the  difference  of  their  reduced  levels^ 
if  they  are  of  the  same  kind,  that  is,  both  -f  or  both  — >  or 
their  sum  if  one  be  +  and  the  other  — .  The  result  will 
be  the  difference  of  level  of  the  two  places. 

To  prove  the  work  we  add  up  all  the  back  sights  and  all 
the  fore  sights,  and  if  the  difference  of  the  two  total  sums 
be  equal  to,  and  of  the  same  kind  as  the  last  reduced  level, 
the  work  is  doubtless  right.  If  it  be  not,  it  would  be 
advisable  also  to  add  up  all  the  rises  and  falls  and  take  Uieir 
difference.  If  this  difference  coincides  with  the  final  reduced 
level,  it  is  a  proof  the  error  does  not  lie  in  drawing  the 
reduced  level  from  the  several  rises  and  falls,  and  it  must 
therefore  be  sought  in  deducing  these  several  risen  and  falls; 
but  should  the  said  difference  coincide  with  that  of  tbesunis 
of  the  fore  and  back  observations,  the  error  must  lie  in  cato^ 
puting  the  reduced  levels.  It  must  in  either  case  be  found 
out  and  rectified. 

Of  Chaining, 

When  the  object  is  merely  the  ascertaining  of  the  differ- 
ence of  levels  of  any  particular  points,  it  is  unnecessary  to 
regard  the  distances.  But  when  sections  are  to  be  made  of 
the  ground,  the  places  of  the  staves  must  be  determined  by 
simultaneous  measurement.  For  this  purpose  a  coluimi, 
entitled  ^^  Distances,"  is  usually  added  to  the  others  in  the 
field  book,  together  with  a  large  space  for  making  any  obser- 
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vatioas  concerning  remarkable  points  or   objects   in   the 
course  of  survey. 

There  are  two  ways  in  which  levellers  generally  record 
their  distances.  One  is  by  measuring  from  staff  to  staffs 
beginning  from  each  staff  de  novo ;  the  other  by  running  on 
the  distances,  and  noting  down  the  distance  of  the  several 
fore  sights.  In  either  case  the  recorded  distance  always 
corresponds  with  the  fore  observation  to  which  it  is  oppo* 
site.  The  latter  method,  that  of  running  on  the  distance, 
i^ears  to  us  decidedly  the  better.  It  is  more  correct  by 
avoiding  fractions  of  links  at  the  fore  observations,  and  fur- 
nishes a  readier  means  of  laying  off  from  the  scale  the 
positions  of  the  staves.  It  also  saves  any  trouble  of  subse- 
quent addition  in  finding  the  total  and  intermediate  dis- 
tances. There  is,  however,  one  trifling  disadvantage  it  has, 
namely,  that  of  requiring  a  subtraction  to  find  the  length  of 
any  cutting  or  work ;  but  this  is  not  material  compared  with 
its  other  advantages,  and  the  saving  of  an  extra  column, 
which  would  be  wanted  if  the  distances  between  the  staves 
were  set  down. 

While  I  am  on  the  subject  of  chaining,  I  cannot  help  ex- 
pressing a  wish  that  our  engineers  would  determine,  for 
measuring  distances,  on  having  chains  of  a  more  convenient 
length.  For  instance,  if  instead  of  80  there  were  100  chains 
to  the  mile,  and,  as  now  100  links  to  the  chain,  it  would  be 
far  better  in  practice.  The  chains  and  links  would  then 
become  decimals  of  a  mile,  which,  if  needed,  might  be  very 
easily  reduced  to  the  old  measures  by  simply  multiplying 
by  -8. 

Passing  Woods,  Rivers^  atid  other  Obstacles, 

la  levelling  for  railways,  it  is  usual  to  divide  the  distance, 
if  long,  into  several  parts,  which  are  given  to  as  many 
different  men  to  level,  perhaps  of  5,  10,  15,  or  more  miles 
each,  according  to  the  time  the  work  is  to  be  done  in  and 
the  number  of  hands  employed.  The  engineer,  or  his 
managing  assistant,  generally  makes  the  allotment  and 
settles  the  points  of  beginning  and  ending  for  each.  Unless 
some  town,  expensive  property,  or  engineering  difficulty 
stands  in  the  way,  the  directions  are  usually  to  go  in  the 
•shortest  course,  that  is  in  a  direct  line,  from  point  to  point. 
This  is  done  either  by  previously  setting  up  a  series  of 
sticks,  or  by  following  the  indications  of  the  magnetic 
needle  attached  to  the  level  The  former  is  probably  the 
more  accurate  way  in  an  open  country,  but  in  close  confined 
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places,  without  the  needle^  men  would  soon  run  theraselires 
to  8ea.  A  judicious  combination  of  both  ia  perhaps  the 
ino8t  practically  convenient  This  is  astu wing  that  we  can 
follow  a  straight  course,  but  are  confined  for  room,  either 
from  the  roug^h  face  of  the  country  or  from  numeroofl  IHtle 
obstaclea.  u,  however,  we  come  in  ccHitact  with  a  sheet  of 
water,  an  impenetrable  wood^  or  a  forbidden  soili  we  rauat 
haycTecourse  to  other  arts.  The  simplest  is  that  of  turning 
off  ejoaetly  in  a  right  angle,  and  levelling  up  to  a  point  fpom 
which  we  can  clear  the  difficulty,  then  turning  off  in  another 
right  angle,  so  as  to  run  parallel  to  the  original  course ;  -and 
finally  turning  at  another  right  angle  towards  the  original 
course  produced.  If  the  length  of  this  third  digression  he 
equal  to  that  of  the  first,  we  shall  return  to  the  point  we 
should  have  reached  had  we  passed  right  over  the  obstacle^ 
and  at  a  length  from  the  point  first  turned  off  from,  equal  to 
the  length  of  the  second  digression.  One  more  turn  at 
right  angles  will  now  put  us  in  the  course  first  pursued. 

Should  it  happen  that  the  digression  is  large,  and  the 
ground  very  undulating  or  uneven,  it  will  be  adviBabk  to 
reduce  all  the  measures  to  horizontal  lines  by  a  method  well 
known  to  engineers,  and  to  calculate  all  the  digressions  by 
these  horizontal  bases.  The  unmeasured  hypothenuses 
through  the  wood,  may  then  be  found  from  the  base  of  the 
second  digression  and  the  inequality  of  level  between  the 
point  departed  from  in  the  original  course  and  that  to  which 
we  have  arrived  in  the  same  course. 

Any  irregularity  in  the  ground  of  the  wood  can  of  course 
only  be  guessed  at  from  the  surface  of  the  wood,  unless  it 
can  be  got  at  and  actually  levelled. 

Another  method  of  eluding  the  difficulty,  is  by  going 
round  the  obstacle  and  measuring  the  angles  either  by  the 
compass  or  chain  in  the  usual  way.  This  method  in  skilful 
iiands  is  equally  accurate,  but  very  troublesome.  It  would 
be  far  simpler,  and  in  ordinary  hands  much  more  correct,  to 
have  a  series  of  perpendicular  digressions. 

In  the  above  and  following  methods  we  have  supposed 
the  leveller  to  be  left  entirely  to  his  skill  and  the  level  and 
<chain.  With  a  theodolite  the  whole  difficulty  is  easily  re- 
moved by  reducing  all  the  measurements  and  the  sides  of 
4iny  triangles  to  horizontal  lines.  But  to  go  into  this  sub- 
ject properly  would  cause  us  to  digress  now  much  too  far 
out  of  our  way. 

When  a  river  obstructs  our  progress,  across  which  we 
cannot  measure  with  the  chain,  several  means  are  resorted 
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'to  for  the  purpose  of  getting  its  bfeadth  correctly.    A  very 

pimple  one  is  by  measuring  a  straight  line  along  the  bank 

fconx  apy  point  in  the  main  line  and  of  any  lengthy  but  the 

;iiearer  <to  the  supposed  breadth  of  the  river  the  better.    At 

:tfae  esctremities  of  tbis  line,  and  on  the  farther  iside  of  the 

fiver  !in  the  course  we'  are  chaining,  are  sfet  up  pple^,  and 

'the  angles  they  make  one  with  the  other  are  taken  either  by 

^J9id  of  the  compass,  a  theodolite,  or  the  chain  in  the  usual 

way.     We  shall  then  easily  be  able  to  compute  or  project 

the  triangle;    This  is  bne   method,  but  the  foUowii^g  is 

equally  correct,  and  probably  much  easier  for  most  persons. 

Measure  as  before  a  straight  line  along  the  bank  from  any 

point  in  the  main  line,  the  nearer  the  estimated  breajdth  of 

the  river  the  better,  but  if  it  be  a  half  or  more  it  may  be 

'enough.     At  the  extremity  set  up  a  pole  or  stick,  and  in  a 

straight  line  with  it  and  with  a  staff  in  our  course  on  the  oppp- 

sitesjiieof  the  river,  put  up  anotherat  any  convenient  distance. 

'From  this  measure  off  a  line  parallel  to  the  former  to  meet 

the  main  course.  Then  as  the  difTerence  between  the  lengths 

of  the  two  measured  lines,  is  to  the  distance  betweep  their 

intoraections  on  the  main  line,  so  is  the  length  of  the  first 

measured  line  to  the  distance  of  the  staff  on  the  other  side 

sof  the  rivek*  from  the  intersection  of  the  maip  line  with  the 

ione  first  measured. 

Of  the  Use  of  the  Compass. 

It  has  often  appeared  to  me  a  matter  of  regret  that  more 
use  is  not  made  of  the  compass  in  the  course  of  leyellings. 
If  the  direction  or  bearings  of  the  staves  were  accurately 
marked  at  each  sight,  it  would  contribute  greatly  to  check 
errors  in  the  survey.  Many  of  these  errors,  ana  much  in- 
convenience heretofore  felt  from  the  imperfect  plans  of 
various  parts  of  the  country,  are  now  however  removed  by 
the  Ordnance  maps.  It  is  only  to  be  lamented,  that  too  many 
places  in  these  otherwise  excellent  maps,  at  least  of  Eng- 
land, are  reputed  not  to  have  been  filled  in  with  the  care 
they  ought.  But  matters,  we  hear,  are  differently  managed 
in  the  Irish  survey.  However,  to  return,  if  the  bearings 
were  correctly  noted,  together  with  those  of  all  cross  hedges5 
roads,  paths,  and  remarkable  objects,  it  would,  in  laying 
down  the  line,  in  a  great  measure  supersede  the  necessity 
of  a  survey  until  the  line  was  finally  fixed.  But  the  chief 
use  of  the  compass  is  in  following  the  sinuous  bottoms  of 
valleys  and  ridges  of  lofty  ground  for  cross  sections.  Here 
it  becomes  of  immense  utility.     When  these  cross  sections 
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are  thus  carefully  laid  down  with  the  main  line,  and  the 
levels  marked  thereon,  they  become  almost  equivalent  to  a 
model  of  the  country,  furnishing  of  course  the  best  possible 
means,  short  of  a  model,  for  ascertaining  at  once  the  most 
advantageous  and  inexpensive  line.  Had  this  course. been 
universally  adopted  in  the  lines  for  which  Acts  have  ah^eady 
been  obtained,  how  much  trouble  and  expense  would  have 
been  saved  in  the  almost  endless  applications  to  Parliament 
for  alterations  and  amendments ! 

For  the  purpose  of  entering  the  bearings  here  mentioned, 
two  other  columns  should  be  added  to  the  field  book.  Our 
readers  are  probably  aware,  that  in  the  modern  instruments 
the  cards  are  usually  divided  between  the  north  and  south  points 
in  a  manner  contrary  to  that  of  nature ;  that  is,  the  W.  is  sub- 
stituted for  the  E.,  the  S.E.  for  N.W.,  &c.  By  this  artifice 
the  readings  of  the  needle  show  the  actual  directions  of  the 
axis  of  the  telescope,  excluding  the  variation  of  the  needle. 
This  is  the  way  in  which  our  entries  are  made;  they  are 
read  from  the  N.  or  S.  so  many  degrees  as  the  figures  imply 
from  the  north  or  south  points.  It  would,  however,  be 
much  better,  and  vastly  more  accurate,  if  the  needle  carried 
a  light  card  with  the  points  marked  in  their  natural  order, 
and  a  vernier  was  placed  at  the  north  end  of  the  box,  which 
might  always  be  read  off  even  to  minutes  with  a  small  lens 
fixed  on  the  opposite  side. 

Owing  to  the  length  this  paper  has  reached,  I  must  defer 
some  observations  on  the  method  of  levelling  with  the 
theodolite.  Editor. 
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Memoir  on  the  Theory  of  the  Steam-engine^  such  as  it  hits 
been  expounded  in  a  preceding  Memoir  {see  No,  15.),  on 
the  Calculation  of  Engines  of  High  Pressure.  By  M. 
DB  Pambour.  Read  before  the  Academy  of  Sciences, 
June  19M.     Com^missioners  the  same  as  before. 

In  a  former  memoir  on  the  Calculation  of  High-pressure 
Steam-engines,  we  have  demonstrated  the  inaccuracy  of 
calculations  hitherto  in  use  with  regard  to  these  machines ; 
and  we  have  developed  a  new  theory,  from  which  we  have 
deduced  formulae  proper  to  show  immediately,  and  without 
co-efl&cients  of  correction,  both  the  effects  and  the  proportions 
of  machines.  In  a  second  memoir,  making  a  continuation 
of  the  former,  on  the  Theory  of  the  Steam-engine,  we  have 
presented  a  great  number  of  new  proofs,  deduced  from 
different  considerations,  which  establish  in  an  incontestable 
manner  the  principle  serving  as  the  base  of  our  theory,  and 
demonstrate  anew  that  the  ordinary  theory  is  incorrect. 
But  as  one  may  imagine  that  this  inaccuracy,  of  which  we 
complain,  is  of  little  account,  we  are  going  to  submit  this 
method  with  ours  to  the  test  of  practice.  In  seeing  their 
workings  simultaneously,  one  will  easily  judge  of  the  dif- 
ference between  them  and  of  the  fundamental  causes  which 
influence  their  results. 

.  The  co-efficient  of  correction  for  high-pressure  steam- 
engines,  without  expansion  and  condensation,  not  being 
given  by  the  authors  who  have  treated  on  these  subjects,  we 
propose  in  order  to  determine  it,  the  two  following  facts 
which  have  passed  under  our  eyes : — 

1**.  The  Leeds  engine,  which  has  two  cylinders  II  inches 
in  diameter,  stroke  of  the  piston  16  inches,  wheels  5  feet, 
has  drawn  a  load  of  109  tons^  at  a  velocity  of  20*34  mifes 
an  hour,  the  effective  pressure  in  the  boiler  bring  541bs.  per 
square  inch,  or  the  total  pressure  691bs.  pet  square  inch. 

2^.  The  same  day,  the  same  engine  has  drawn  a  load  of 
27  tons,  at  a  velocity  of  29'09  miles  an  hour,  the  total 
pressure  in  the  boiler  being  69Ibs.  per  square  inch,  as  in 
the  preceding  case,  and  the  regulator  opened  to,  the  same 
extent.  These  experiments  appear  in  pp.  252  and  254 
(French  edition)  in  our  treatise  of  locomotives. 

In  calculating  on  one  part  the  force  applied  to  the  piston, 
after  the  ordinary  calculation,  and  on  the  other  the  resist- 
ance opposed  by  the  load  plus  that  of  the  air  against  the 
train,  and  that  of  the  atmosphere  against  the  piston,  since 
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the  engine  is  a  hif^-pretfsure  one,  \ve  (vnA  (the  area  of  the 
two  cylinders  being  190  square  inches)  : 

Ist  Case. — 'Force  applied  on  the  piston  after 

the  ordinary  calculation^  190  x  691bfi.  •«••  ld,1101bs. 
Eflfect  produced..-.- 8^39 

Co-efficient  of  cottection 0-67 

2d  Case. — Forfce  applied  on  the  piston  as  above  13,110 
EflFect  produced 5,847 

Co-  efficiient  of  correction 0'45 

Mean  co-efficient  of  the  two  cases      0'56 

Thus  are  the  two  co-efficients  very  different.  If  one 
chooses  the  former  he  will  commit  an .  error  in  the  second 
case ;  if  he  chooses  the  second  he  will  commit  an  error  in 
the  first;  if  he  chooses  the  third  he  will  divide  the  error 
between  the  two.  In  every  way  one  is  sure  of  error ;  and 
it  will  be  sufficient  to  prove  that  every  method,  as  in  the 
ordinary  theory,  whiph  consists  in  the  employment  of  a 
constant  co- efficient,  is  necessarily  erroneous,  whatever 
maybe  the  co- efficient  chosen,  and  to  whatever  system  of 
niachines  one  makes  the  application ;  for  it  is  evident  that 
t&e  same  fact  is  presented  in  every  kind  of  steam-engine.^ 
Only  it  will  be  le^9  marked  if  the  velocities  are  less  different  ^ 
and  it  i^  this  which  has  hindered  us  to  this  moment  from 
perceiving  the  error  of  the  method,  because  all  engines  of 
the  same  system  being  copies  Che  one  of  the  other,  and 
travelling  at  nearly  the  same  velocity,  according  to  a  ficti- 
tious limit  settled  for  the  velocity  of  the  piston,  the  same 
co-efficient  of  .correction  appears  to  serve  with  them  all 
tolerably  well. 

Besides,  in  these  machines  in  general,  one  cannot  for  want 
of  precise  determinations  of  the  frictions,  separate  in  the 
result  the  paVt  which  is  really  attributable  to  them  from  that 
which  constitutes  a  veritable  error;  but  here  we  may 
convince  oneself  very  easily  that  these  co-efficients  of  cor- 
rection, neither  the  one  nor  the  other,  represent^  as  we  have 
been  informed,  the  losses  and  different  resistances  of  the 
nmchine;  for  the  direct  experiments  on  the  engine  with 
which  we  have  been  occupied,  and  consigned  in  our  treatise 
on  locotnotives,  have  enabled  us  to  eyalue  separately  all 
these  frictions  and  resistances.  We  shall  say  then,  that  in 
reckoning  the  friction  of  the  engine  at  lOSIbs.,  its  additional 
friction  at  |tt).  per  ton  of  the  load,  and  adding  to  it  in  each 
case  the  pressure  on  the  opposite  face  of  the  piston  by 
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reason  of  the  exit  aperture  (tuyere)  we  find  Cor  the  sum  of 
these  different  frictions  and  resistances, 

1st  Case  17221bs.  or  0*13  of  the  theoretic  result 
2d    Case  1860  0-14  of  the  ditto. 

Thus  one  sees  that  in  each  of  these  %wo  cases,  the 
frictions  and  resistances  omitted  in  the  calculation  do  In 
reality  rise  only  to  13  or  14  hundredths  of  the  theoretic 
result ;  whilst  the  co-efficients  of  correction  would  mouipt 
them  to  '33  on  one  part  and  *55  on  the  other,  that  is  from 
two  to  four  times  what  they  really  are.  If  then  from  the|ie 
co-efficients  we  subduct  the  true  error  of  the  friction  we 
shall  find  the  theoretic  errors  which  this  method  introduces 
in  the  calculation  under  the  denomination  of  friction  ;  it  is 
20  per  cent,  of  the  total  foice  of  the  machine  in  one  ca^e, 
and  41  in  the  second.  We  believe  these  facts  are  sufficiently 
clear,  and  we  shall  be  able  to  produce  some  where  the  error 
is  greater  still. 

But  we  shall  now  revise  the  entire  calculation,  by  adopting 
the  mean  co -efficient  *56  determined  above,  in  order  to 
approximate  the  result  thus  obtained  with  the  effect  pro* 
duced,  and  to  have  a  calculation  immediately  comparable 
with  that  given  by  our  theory.  In  taking  account  in  this 
result  produced  of  all  the  frictions  and  resistances,  namely, 
the  resistance  of  the  train,  resistance  of  the  air,  tneAon  of 
the  machine,  additional  friction  of  the  load,  pressure  of  the 
atmosphere,  and  pressure  due  to  the  exit  aperture  (tuyere) 
we  find — 

1  St  Case — Force  applied  on  the  piston  after  the 

ordinary  calculation,  190  x  69  x  -56 7)3421bs. 

Eifect  produced,  comprising  all  the  frictions 

and  resistances •..  10^560 


T 
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Error  besides  frictions  and  resistances    3,218 
The  calculation  gives  only  two- thirds  of  the  real  effect. 
2d  Case — Force  applied  on  the  piston  after  the 

ordinary  calculation  as  above  7^3^ 

Effect  produced,  comprising  all  the  frictions 

and  resistances • 7>707 


■^*" 


,  Error  besides  frictions  and  resistances       365 
The  calculation  is  nearly  exact 

Mean  error  of  the  two  crises  l,79IIbs* 

Thus  in  taking  account  in  the  calculation  of  the  different 
fiictions  and  resistances,  one  finds  nothing  but  the  co- 
efficient  conducting  to  a  true  result.      We. may  observe. 


THEORY   OF   THB   tTBAM-BNOIMB.  81 

Bioreorer,  that  in  aj^lying  any  other  co-efficient  whatever, 
the  error  will  be  only  tossed  from  case  to  case  without  ever 
disappearing;  and  it  is  in  this  way  that  the  co-efficient  '56 
has.  nearly  annihilated  the  error  above  of  the  second  case, 
in  carrying  it  back  on  the  first.  The  extreme  co-efficients 
*67'  and  -45  give  566  and  2356Ibs,  of  m^an  error  ;  so  that 
between  the  two  extreme  co-efficients  the  mean  and  inevit- 
ably error  remains  always  14611bs» ' 

In  our  theory  the  eSbrt  applied  by  the  machine  to  9k 
known  velocity  is  given  by  the  formulad. 

^\,  ^m  SP 

t?     ' 

Where  a  is  the  area  of  the  piston,  v  its  velocity,  P  the 
pressure  of  the  vapour  on  unity  of  surface  in  the  boiler.  It 
that  exerted  bv  the  resistance  on  unity  of  jaston  surface,  m 
the  volume  of  vapouif  at  the  pressure  P,  referred  to  the 
volume  of  water  which  lum  produced  it,  and  S  the  effective 
v^ori2ation  of  the  engini^>^hioh  is  here  80  cubic  feet  per 
minute ;  it  is  sufficient  then  to  make  the  needful  substitu- 
tions in  each  case,  preserving  everywhere  the  same  unity, 
ai^d  we  shall  find : — 

Ist  Case — Effort  exerted  on  the  piston  according 

to  o«  calcnlatron  *ii^i:«^ii|«£:i^l^>  .     llOOab.. 

298 

Effect  produced,  comprising  all  the  resist- 
ances and  frictions «••••«•  10560 


Difference 443 

^d  Case — ^Effort  exerted  on  the  piston,  accord- 

ing  to  our  calculation  *il^i:?^ii|5^iii*l>    7662 

Effect  produced,  comprising  all  the  frictions,  &c.    7707 

Diflerence  145 

Mean4iSerence  of  the  two...      293 

We  see  then  that  we  arrive  at  the  effect  produced,  with  a 
difference  of  2931bi3.,  but  trifling  for  experiments  of  this 
kind,  where  all  depends  on  the  management  of  the  fire. 

IL  To  continue  the  eomparison  of  the  two  theories, 
suppose,  on  the  contrary,  that  on,e  may  regard  the  resistance 
M  JcQown,  apd  calculate  the  velocity  which  the  engine  would 
acquire  with  this  resistance.  In  calculating,  by  the  ordinary 
theory,  the  velocity,  the  vapour  would  take  in  traversing  the 
cylinder  without  reduction  of  pressurci  and  applying  this 
coefficient  of  correction  *56,  one  finds  for  the  velocity  in 

G 
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feet  per  minute  (the  area  of  the  cylinders  being  1*3^^  squioi? 
feet): — 

1st  Case — Velocity  of  the  piston^  by  the  ordinary  theory^ 

•80  X  413       .^^  lAR     ' 

Real  velocity «...•      298 

Error  in  feet  per  minute  •••• 113  ! 

The  calculation  giyes  only  half  the  real  velocity. 
2d  Case— -Velocity  of  the  piston  by  the  ordinary 

theory  as  above  •••••••••«•• •.«• 185 

Real  velocity • • 434 

Error  in  feet  per  mkiute«*»«...«.      240 
The  calculation  gives  but  a  third  of  the  real  velocity/ 
The  mean  error  of  the  two  cases  is  181  feet  per  mfamicL 
The  co-efiBcient  '67  would  give  for  the  mean  error  145  feet, 
and  that  of  "45  would  give  217  feet  per  minute.    We  see 
then  that  between  these  two  extremes  the  mean  error  will 
be  always  about   180  feet  per  minute,  without  its  being 
possible  by  one  co-efficient  or  the  other  to  avoid  this  result. 
In  our  calculation,  making  the  same  substitutions^  as 
above,  and  putting  for  a  R  its  value  given  in  each  case)  one 
finds:— 

1  st  Case — Velocity  of  the  piston  in  feet  per  minute  by 
our  calculation, 

^m  S  P_  413  X  '80  X  (69  X  144)         oil 
^         aR  10560 

Real  velocity 298 


^PB>«i 


Difference  •     •  13 

2d  Case— Velocity  of  the  piston  by  our  calculation. 

413  X  3-80  X  (69  X  144)  .jA 

7.707  *     .     .     . 

Real  velocity     #     .    .    ^    .     .     .    .    434 

Difference  .  .8 
IIL  Finally^  if  one  would*  calculate  tvbat  t]uaiitit^f  <^ 
water  the  boiler  ought  to  vaporize  per  minute,  and  transmit 
to  the  cylinders  to  produce,  whether  it  be  the  first  effect  or 
the -second,  the  ordinary  theory  will  still  be  faulty,  and  this 
whatever  may  be  the  co-efBcient  of  correction  employed. 
Foi:  in  calculaUng  tlie  consumption  of  vapour  by  the  cylin- 
der at  thi^.  ptessure  of  the  ^boiler,  and  divicjing,.^  as-  the 
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{bttnbrs  who'bave  treated  on  this  subject  have  done,  by  the 
co-efficient  *56  to  augment  the  production  of  vapour  in  pro- 
portion to  the  loss  which  this  co-efficient  represents,  we  find 
^or  Iha  vaporization  in  cabic  feet  ef  water  per  minute  (the 
area  of  the  two  cylinders  being  1*3S  square  feet) : 

Ist  Case — ^Vaporization  indicated  by  the  ordinary  calcu- 
latipn. 

298  X  1-32  ,,    1  1,7ft 

413        ^^ ^'^ 

Real  vf^orization   ••.•••      '80 

Error      •    •    .      -90 
llie  calculation  gives  double  the  real  vaporization. 
2d  Caee«*-¥aporizatlon  indicated  by  the  ordinary  calcu- 
lation; 

434  X  1-32         1  . 

4l3 ^  ^ ^  *** 

Real  viqiorization '80 

'  1 

Error      .    .    .    1-68 

The  calculation  gives  triple  the  real  vaporization. 

'  And  observe,  that  every  other  co-efficient  whatever  would 
give  a  similar  mean  error.  That  of  *67  gives  '94^  and  that 
ct  '45  gives  1*80  cubic  feet  of  water  per  minute.  The  error 
is  then  inevitable  in  all  cases. 

In. our  calculation^  it  suffices  to  make  the  same  substitu- 
tions as  above,  and  approximating  to  the  results  of  experi- 
rnent^  we  have 

1st  case.  Vaporization  given  by  our  calculation^  in  cubic 
feet  of  water  per  minute, 

<?  =  ±^^  -,  10560  X  298  _ 

mP   "  413  X  (69  X  144) 

Real  vaporization    •     .     •     • 


Difference 
2d  Case^^Viqporization  given  by  our  calculation. 

7707  X  434  _ 

413  X  (69  X  144)  ""     • 

Real  vaporization     •     •    •    . 


•77 

80 


•03 

-82 
•80 


•02 


Pifierence 

.   Consequently,  we  see  tbat  in  each  of  these  problems  pre- 
sented in  the  ciJculations  of  engines,  the  ordinary  theory, 

a2 
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even  after  defalcation  of  all  frktions.  and  resistanceSi  cen^ 
Uios  still  errors  which  vary  from  ^  to  3  tinubs  the  real'^ 
effect;  we  could  produce  some  eicamples  where  the  differ- 
ence would  be  much  greater  still.  We  may  remark  that  'we 
have  arrived  at  this  result,  whatener  may  be  the  co-ejficient 
employed,  and  we  have,  observed  that,  in  the  two  last  pro- 
blems the  corrective  co-efficient  aggravates  rather:  than 
remedies  the  evil :  there  can  be  no  doubt  then  but  that  such 
an  eflfect  was  due  to  ?i  fundamental ervot  in  the  theory. 

,In  fact  by  examining  the  mode  of  calculation,  indicated 
by  this  theory  in  the  three  problems  in  question,  we  easily 
discover  in  what  this  error  consists. 

1st.  If  it  is  required  to  know  the  load  of  the  engine  for  a 
given  velocity,  the  ordinary  theory  supposes  the  pressure  in 
the  cylinder  equal  to  that  in  the  boiler,  and  does  not  show 
the  principle  of  difference  which  is  attributed  to  the 
following  causes:  the  contraction  of  the  passages,  the 
elbows  of  the  tubes,  the  transit  of  vapour,  the  friction.of 
vapour  in  the  conductors,  and  condensation.  Now  all  these 
causes,  except  the  last,  which  is  very  nearly  balanced  by  the 
precautions  adopted  in  practice,  must  change  the  velocity  of 
vapour,  but  not  its  pressure.  Then  this  theory  does  not 
admit  between  the  two  vessels  but  a  negligible  difference  pf 
pressure.  Now  on  the  other  sid&  we  have  proved  tbftt  the 
pressure  in  the  cylinder  depends  not  on  the  pressure  in  the 
boiler,  but  on  that  of  the  resistance ;  from  whence  it  results 
that  it  is,  and  from  causes  totally  independent  of  those  cited 
above,  very  different  from  the  pressure  of  the  boiler.  Hence 
the  ordinary  theory,  which  does  not  take  account  of  these 
causes,  ought  to  be  so  much  in  error  wherever  this  pressure 
enters.    Behold,  then,  one  cause  of  error. 

Besides,  we  have  seen  that  the  calculation  gives  the  same 
result  for  every  velocity,  since  it  consists  in  always  muUi^ 
plying  the  area  of  the  piston  by  the  pressure  of  the  boiler, 
and  to  reduce  the  result  in  a  certain  constant  ratio.  Now 
it^ia  evident  in  principle  that  the  faster  the  engine  travels 
the  less  load  it  can  draw.  Hence  a  second  reason  why  i;be 
calculation  is  erroneous.  "^ 

Thirdly,  we  remark  that  this  same  ordinaiy  th^ry,  vmea 
it  is  required  to  know  the  resistance  which  the  machipe 
would  move,  does  not  take  any  account  of  the  vaporizattbaof 
the  boiler;  so  that  the. load  which  the  machine  cdul44^aw 
at. a  given  velocity  would  be^  iiidependent.^  ^(?.C<5^^ 
^a^rixatioB,  which  is  inpposfiihlfe..  v  ttenq^^^^  a 

third  cause  of  error.  -  ^n  -^  -  *- 
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One  may  now  perceiye  how  much  our  theory  differs  from 
the  preceding.  It  admits  a  cause,  and  a  considerable  and 
^ndamental  cause,  of  difference  of  pressure  between  the 
cylinder  and  boiler;  this  being  that  the  pressure  in  the 
cylinder  is  no  other  than  the  pressure  of  resistance,  and  thus 
may  be  a  half  or  a  third  of  the  pressure  in  the  boiler.  It 
takes  account  of  the  velocity,  for  this  enters  as  a  divisor  in 
the  formula,  and  of  the  vaporization  of  the  boiler,  for  this 
vaporization  appears  in  it  as  a  factor.    Our  theory,  then, 

,  differs  essentially  from  the  preceding ;  we  may  say  that  it  is 
separated  from  it  by  the  rejection  or  admission  of  these 
principles. 

2d.  If  it  be  a  question  to  know  the  velocity  of  the  engine 
with  a  given  load,  how  does  the  ordinary  calculus  proceed  ? 
It  takes  the  pressure  the  same  in  the  boiler  and  cylinder; 
neither  can  it  do  otherwise,  since  it  does  not  show  how  they 

'  can  materially  differ.  But,  indeed,  all  the  causes  which 
have  been  invoked  before  to  explain  a  difference  of  pressure, 
are  represented  here  to  establish  a  loss  of  velocity.  Hence 
is  employed  with  more  confidence  than  ever  the  co-efficient 
of  reduction.  Well,  but  what  happens?  This  correcting 
•<:o-efficient  augments  the  evil  instead  of  corrects  it.  Con- 
sequently the  theory  of  the  employment  of  this  co^efficient 
is  entirely  at  fault. 

indeed,  shice  in  this  theory  there  is  a  loss  of  velocity  in 
the  transit,  the  velocity  of  the  piston  ought  to  be  less  than 
that  resulting  from  the  passage  of  the  vapour  through  the 
cylinder  to  the  same  state  of  pressure  as  in  the  boiler.  On 
tne  contrary  we  have  proved  that  it  is  greater  by  reason 
that  the  vapour,  in  going  from  the  boiler  to  the  cylinder, 
passes  to  the  pressures  of  resistance,  augmentmg  the 
volume  in  an  inverse  ratio,  a  circumstance  which  does  not 

'  enter  into  the  reasonings  of  the  ordinary  theory.  There- 
ifore  this  theory  ought  to  produce  a  result  diametrically 
opposite  to  truth,  and  the  pretended  correction  ought  to 
make  the  evil  worse  instead  of  better. 

Besides,  in  the  calculation  of  velocity,  the  ordinary  theory 
takes  no  account  of  the  resistance  which  the  machine  is 
sppposed  to  move;  that  is,  that  it  maintains,  whatever  may 

'  be  the  resistance  imposed  on  the  engine,  that  the  velocity 

,  ought  always  to  be  the  same,  which  is  impossible.    This  is 
a  second  cause  of  error  in  the  calculus. 
Our  theory,  on  the  contrary,  introduces  in  the  calculus 

.'a  principle  very  important  in  its  results,  namely,  that  the 

'  tapour  goes  from  the  boiler  to  the  cylinder,  in  taking  the 
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pres^te  ^  ilpe  resistance  and  in  dmgrnenting  the  volume  in 
co^seqtience^  Besides,  it  takes  account  of  the  intensity  ^ 
the  resistance.  Hence  the  two  theories  are  separated  by 
the  whole  interval  of  the  two  principles,  and  proceed  in 
opposite  ways  the  one  from  the  other^  the  one  tending  to 
reduce  the  velocity  of  the  vapour  in  the  passage,  ai^d  the 
other  to  ailment  it 

3d.  Again,  if  it  be  required  to  calculate  the  vaporization 
necessary  for  a  given  resistance  and  velocity,  the  ordinary 
theory  applies  moreover  its  co-efficient  in  a  sense  opposed 
to  truth.  Indeed  this  theory  admits  an  insignificant  differ* 
ence  of  pressure  between  the  boiler  and  cylinder;  but  ajs 
thi»  difference  of  pressure  is  not  accompanied  by  a  propor- 
tional augmentation  of  volume,  which  constitutes  the  funda- 
mental principle  of  the  mode  of  action  of  vapour,  it  finds  only 
causes  of  loss  where  it  has  a  veritable  gain,  and  thence  comes 
its  erroneous  result. 

Beaides,  the  calculus  indicated  by  the  ordinary  theory 
rests  oqly  on  the  velocity  and  form  of  vaporization,  leaving 
out  entirely  the  intensity  of  resistance ;  which  amounts  to 
saying  that  the  same  force  of  vaporization  will  suffice  to 
draw  all  loads  at  the  same  velocity.  This  is  a  new  cause  of 
error  in  the  calculus. 

In  our  theory,  on  the  contrary,  we  introduce  the  prin- 
ciple of  augmentation  of  volume  of  the  vapour  in  passing  to 
the  pressure  of  the  cylinder,  and  we  take  account  of  the 
intensity  of  resistance.  Hence  we  see  two  principles  inter- 
posed between  this  and  the  preceding  theory. 

Thus,  in  the  first  of  our  memoirs,  we  have  developed  and 
reduced  into  formulas  our  theory  5  in  the  second  we  have 
established  it  anew  by  a  great  number  of  proofs  arid  facts  ; 
in  this  lastly  we  show  that  it  conducts  to  true  practical 
results,  and  that  the  theory  of  co-efficients  wanders  on'  the 
contrary  considerably,  and  we  show  at  the  same  time, the 
causes  producing  those  results.    We  believe,  then,  that  the 
theory  we  have  expounded  cannot  be  revoked  in  doubt ;  and 
as  ft  proves  in  the  ordinary  calculuses  errors  amounting  to 
t\Vo  ot  three  times  the  real  effects,  we  hope  this  theory  will . 
hfe  of  great  utility  in  preventing  the  grave  mistakes  cpn- 
stantly  occurring  m  the  construction  of  engines,  and  which^ 
hjtve  compromised  but  too  often  the  fortunes  of  particular  . 
individuals^  or  the  success  of  great  eriterprizes,  or  the  liffe  * 
etr^  of  travellers  confided'  to  steam-boats  of  a  power  ill  cal-\ 
culated' for  the  object  intended. 


SHISFVISLD^   &C.   RAILWAY.  8/- 

[We  really  do  not  know  what  this  ordinary  theory  is 
which  M .  Pambonr  so  gravely  accuses.  We  are  not  aware 
that  any  regular  theory  ever  has  been  given  as  applied  to 
locomotives.  A  few  formulas  we  have  met  with,  partly  em- 
pirical and  partly  experimental,  but  nothing  deserving  the 
name  of  theory.  Indeed,  we  do  not  think  M.  Pambour's 
theorems  any  better  entitled  to  be  called  theory.  They  may, 
and  do  probably — for  we  must  confess  we  have  not  seen 
that  sort  of  comparison  with  experiment  to  satisfy  us — re- 
present experiments  with  tolerable  fidelity,  and  so  far  they 
are  valuable.  This,  however,  is  a  long  way  from  meriting 
the  title  of  theory. 

M.  Pambour  lays  great  stress  on  his  principles  showing 
a  difference  between  the  pressures  of  the  steam  in  the  boiler 
and  cylinder,  and  on  the  throttling  ofthe  steam  in  its  passage 
through  the  pipes.  When  did  he  first  adopt  these  ideas  ? 
Was  it  before  or  after  our  observations  thereon  ?  For  in 
his  treatise  on  locomotives  which  he  refers  to,  he  distinctly 
states  that  the  pressures  in  the  boiler  and  cylinder  are  the 
same,  and  must  be  the  same,  when  the  engine  has  attained 
a  uniform  motion  (see  Rail.  Mag.  vol,  ii.  p.  8) ;  and  that  the 
size  ofthe  conducting  pipes  used  have  been  determined  by 
experience,  and  are  sufBcient  (see  Rail.  Mag.  vol.  ii.  p.  1), 
both  of  which  notions  we  combated  and  showed  to  be  erro- 
neous in  the  places  alluded  to^  in  our  observations  on  the 
"  Throttling  of  Steam  in  Locomotives."  We  think  M.. 
Pambour  should  show  when  he  found  out  his  errors  before 
he  presses  so  heavily  on  others. — ^Ed.] 


Sheffield^  A^hton-undeT'Lynej  and  Manche$ter  Railway • 

[In  No.  11,  we  have  given  reports  of  this  line  by  Messrs, 
Vignoles  and  Lock,  the  eminent  civil  engineers,  Oub 
opinion  has.  always  been  favourable  to  thia  undertaking,,  oi^ 
account  of  the  prospects  of  great  traffic,  and  its  being  likely 
to  pay  well.  In  confirmation  of  our  opinion  we  have  lately 
read  with  some  interest  two  letters  in  the  Sheffield  Mercury y 
which  we  understand  have  produced  a  great  sep^ation  in 
the  surrounding  country,  an4  which  we  think,  therefore^ 
may  not  be  unacceptable  to  our  readers,  who  may  feel  ap 
interest  in  the  project,  but  may  not  have  an  opportunity  o£ 
seeing  the  paper  in  question. — Ed.] 


88  suBmsiiB^  iywvi»^ruiiiuRiu/m£, 

>       ?     .-^.Q   »rj|^    EDITOR   OP    THE    SHEFFIELD    MERCURY.  ' 

SiRy— I  feel  no  surprise  that  the  public  have  not  manifested 
B  great  interest  in  the  Sheffield  and  Manchester  railii^ay^ 
when  BO  few  are  acquainted  with  its  peculiar  advantages^ 
which  are  far  greater  than  the  most  sanguine  have  antici- 
(>ated.  It  is  a  fact  that  this  railway,  from  the  absence  of 
'Canal  com^tHion,  will  be  able  to  obtain  as  much  profit  from 
carr)'iu]g  one  ton  of  merchandize,  as  other  railway  companies 
bavingjsuch  competition,  will  have  from  carrying  five  tons; 
ftod  there  are  rery  few  railways  without  greater  competition 
of  some  kind.  It  is  well  known  that  those  railways  wbic)i 
^at  forced  to  submit  to  low  charges  for  carriage  of  goodf, 
>wi0g  to  canal  competition,  realize  a  very  small  profit^  in 
tsonsequence  of  the  heavy  expenses  necessarily  attendin^g 
iteafo  power*  These  approach  so  nearly  to  the  entire 
receipts  for  the  carriage  of  goods  on  most  railways,  that  the 
4lMireholders  even  are  not  sufficiently  aware  of  the  great 
mperiority  which  the  Sheffield  and  Manchester  railway 
muttt  have  by  enjoying  the  exclusive  advantage  of  monopoly 
in  quantity,  as  well  as  monopoly  in  price.  The  expenses  of 
Gdiiveyance  are  the  same,  whether  there  be  competition  or 
Btot,  or  whether  the  company  charge  lis.  or  22s.  per  ton. 
The  price,  whether  low  or  high,  cannot  of  course  make  any 
difference  in  the  real  expense  of  working  the  line.  On  the 
Liverpool  and  Manchester  Railway  the  charges  are,  I  believe, 
9s.  per  ton  for  merchandize,  and  i  calculate  the  expenses  <^n 
that  species  of  traffic  at  7^  per  cent,  on  the  gross  receipts, 
which  most  leave  a  very  small  profit  for  conveyance.  (No 
wonder  at  the  coach  passengers  being  the  favourite  traffic,) 
Now  should  the  Sheffield  and  Manchester  Railway  Ckimf  any 
be  able  to  realize  only  the  same  rate  of  carriage,  viz.,  lis. 
per  ton,  which  is  in  proportion  to  9s.  per  ton  from  Man- 
chester to  Liveipool,  the  former  being  two-^nin&s  longer 
than  the  latter,  the  following  would  be  the  advantage  of  one 
line  over  the  other : — 

Charge  for  carriage  on  merchandize  per  ton,  in    £.  s.    A 
proportion  to  the  Liverpool  and  Manchester 

Kdlway  charge 0  11    0 

Bxpenses,  at  the  rate  of  the  Liverpool  and 

Manchester  line,  7&  per  cent •    0    8  .3 

,  Net  profit  left,  only  28.  9d.  per  ton        0  '2,9 


? 


But  Mfkjfffi^  the  cfavge  228.,  which  would    £•  «•    d; 
destroyiJl  competition ,     ISO 

Expenses  in  carriage,  7&  p^f  cent,  on  lis.,  it 
making  no  difference  in  expense,  whether 
the  company  charge  22s.,  or  should  be  only 
able  to  realize  lis.,  if  there  had  been  canal 
competition    • • 0    8    8 

Net  profit  left,  full  13b.  9d.  per  ton        0  13    9 

'  From  the  above  statement  it  is  clear  that  when  a  company 
can  obtain  only  lis.  per  ton  for  carrying  merchandise  for 
forty  miles,  the  profit  is  but  2s.  9d.  per  ton,  but  when  the^ 
<2an  obtain  22s.  per  ton  for  the  same  distance,  it  is  13b<  9d. 
|»er  ton,  or  five  times  the  profit  Therefore,  when  a  railway 
lias  to  contend  with  canal  or  river  competition,  it  can  realiie 
only  one^  fifth  part  of  the  profit  which  it  would,  if  no  such 
competition  existed.  Is  it  not  evident  that  the  Sheffield 
-and  Manchester  railway  must  gain  as  much  profit  on  the 
carriage  of  one  ton,  having  a  monopoly,  as  it  could  on  five 
tons,  if  there  were  competition? 

Much  has  been  said  about  bad  gradients  on  the  Sheflteld 
mnd  Manchester  railway ;  now  the  worst  is  only  44  feet  per 
mile,  while  the  Liverpool  and  Manchester  railway  has  a 
worse  gradient  of  59  feet  per  mile.  When  Che  public  duly 
"consider  this  fact,  they  will  doubtless  repent  of  their  apathy, 
as  the  advantages  only  need  elucidation  to  convince  any 
reasonable  person  that  the  railway  is  likely  to  prove  one  of 
the  most  profitable  lines  in  this  country.  And  it  is  my 
^earnest  wish  that  it  may  complete  its  termini  with 

SlMffield,  May  25, 1837.  Success* 


TO    THE   EDITOR   OF    THE    SHEFFIELD    MERCURY. 

Stb, — I  was  glad  to  see  the  letter  in  your  last  week's 

Sper,  signed  ^^  Success,''  inasmuch  as  I  consider  it  calcu* 
;ed  to   awaken  inquiry  respecting  a  measure  of  great 
general  utility  and  convenience,  and  of  the  most  paramount 
'  importance  as  regards  the  town  and  trade  of  Shefiield,.  and 
because  the  two  and  two  make  four  kind  of  argument 
which  it  contains,  and  which  shows  that  the  writer  is  no 
chimerical  speculator^  must  carry,  conviction  along  with  it, 
*.JMd4^ehope  ahd«  confidence  in  the  minds  of  all  who  may 
have,  or  feel  an  interest  in  the  undertaking. 
My  own  opinion  of  this  line  of  railway  has  always  been 
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that,  if  carried  into  effect,  it  would  proTe  eminently  1)ene- 
ficial  both  to  the  public  and  the  subscribers,  afnd  that 
opinion  has  been  based  in  a  great  measure  upon  the  same 
argument  as  is  used  by  ^*  Success,"  namely,'  thie  advantage 
it  possesses  in  a  monopoly  of  the  carriage  of  every  descrip- 
tion of  traflSc ;  and  although  everybody  who  knows  an3rthingf 
of  the  matter,  has  seen,  and  must  see,  this  advantage,  still 
I  have  scarcely  met  with  a  single  individual,  except  your 
correspondent,  who  has  taken  the  trouble  to  ascertain,  or 
been  at  all  aware  of,  the  extent  of  it;  and  while  I  am  ready 
to  admit  that  it  is  possible  even  for  the  most  cautious 
calculator  to  make  errors,  yet  from  the  attention  I  have  been 
able  to  give  the  statements  contained  in  "  Success's"  letter, 
I  believe  them  to  be  correct  in  the  main,  and  that,  if  they 
should  be  erroneous  at  all,  the  error  will  be  found  td  be  on 
the  right  side ;  at  any  rate,  as  I  have  before  said,  his  letter 
is  calculated  to  create  inquiry,  which  I  feel  satisfied  is  the 
only  thing  wanting  to  establish  the  Sheffield,  Ashton-under- 
Lyne,  and  Manchester  Railway,  as  one  of  the  most  useful, 
as  well  as  one  of  the  most  profitable  measures  of  the  kind 
now  before  the  public. 

I  cannot  help  fancying,  that  the  friends  ^nd  promoters  of 
this  undertaking  must  have  abstained  from  publishing  a 
numl)er  of  its  advantages,  from  a  fear  that  they  would,  after 
the  failure  of  the  line  originally  projected,  be  considered  a 
parcel  of  speculators  and  visionaries;  but  if  the  noblemen 
and  gentlemen  who  have  taken  this  measure  by  the  hand 
had  duly  estimated  their  own  characters,  they  need  not 
have  been  afraid.  It  is  well  known  that  this  railway  was 
not,  to  use  a  common  expression,  **got  up  by  jobbers,'*  btit 
that  it  originated  with  a  number  of  highly  respectable 
individuals,  whose  interests  were  cloself  connected  with  the 
prosperity  of  this  town,  and  was  launched,  I  may  almost 
say  solely,  by  parties  engaged  in,  or  connected  with,  the 
trade  of  the  two  important  places  it  was  intended  to  unite. 
It  is  time  now,  I  think,  if  these  gentlemen  are  too  fastidious; 
for  others  to  try  to  open  the  eyes  of  the  public,  and  especially 
of  the  people  of  Sheffield,  to  some  of  the  real  but  hidden 
merits  of  this  railway,  and  I  hope  you  will  allptv  me, 
through  your  columns,  to  add  my  mite  in  this  endeavour,  as 
well  as  your  correspondent  "Success."  I  believe,  on 
examination  of  the  statement  put  forth  by  the  Liverpool  and 
Manchester  Railway  Company,  the  last  half  year's  expen- 
diture on  that  line,  ending  December  31st,  1836,  will  be 
found  to  be  79^628/.  14s.  8d.,  including  6,000/.  for  new 
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rails,  and  9JSJbL  9s.  4d.  for  interest  on  borrowed  capital. 
Deduct  the  two  latter  from  the  first  mentioned  amount,  and 
it  will  leave  63,953/.  58.  4d  for  the  cost  of  working  the  line 
and  all  attendant  expenses.    The  income  of  the  same  half 

year  is,  for  coach  passengers ...••  75»966&  13s.  9d. 

And  for  merchandize  and  coal    49,293/.    6s.  8d. 

Total......  125,280/.    Os.  5d. 

The  average  expense  on  the  whole  income  will,  therefore, 
be  about  53|  per  cent,  or  if  taken  separately  about  35  per 
cent,  on  coach  passengers,  and  75|  per  cent,  on  merchan- 
dize. How  then  the  Committee  of  this  undertaking  have 
concluded  to  take  50  per  cent,  as  the  average  expense  on 
passengers  and  merchandize  combined,  I  cannot  imagine, 
for,  if  I  am  correct,  they  ought  to  have  charged  35  per  cent, 
on  the  former,  and  (inasmuch  as  they  will  be  able  to  obtain 
22s.  per  ton)  37i  per  cent,  on  the  latter.  If  there  had  been 
canal  competition,  as  it  is  the  case  with  nearly  every  other 
railway  in  the  kingdom,  and  they  could  only  have  obtained 
lis.  per  ton,  then  75  per  cent,  would  have  been  correct,  but 
here  there  is  no  such  competition,  and  what  is  more,  never 
can  be. 

It  is  evident,  then,  from  the  above,  that  40  per  cent  on 
the  whole  income  will  be  more  than  sufficient  to  cover  all 
expenses,  and  that  the  Committee  have  deducted  on  this 
account,  10  per  cent,  more  than  necessary,  which  will  make 
a  very  material  difference  in  the  nett  profits.  This 
underrating,  (if  I  may  be  allowed  to  use  the  term,) .  of  the 
advantages  of  their  railway  by  the  Committee,  although 
done  I  have  no  doubt  from  the  very  best  motives,  is  not^ 
calculated,  I  can  assure  them,  to  advance  it  in  public 
estimation,  and  they  ought  to  have  bad  sufficient  reliance 
on  their  otvn  good  name^  to  have  emboldened  theq[i  to  state 
the  whole  truth.  I  regret,  Mr.  Editor,  (though  probably 
you  may  not,)  that  I  have  not  time  to  go  further  into  the 
subject  of  this  letter ;  I  hope,  however,  that  coupled  with 
the  letter  of  ^^  Success,^'  it  may  lead  people  to  deliberate 
upon,  and  take  the  trouble  to  inquire  into,  the  peculiar 
advantages  and  disadvantages  which  the  Sheffield,  Ashton^ 
under-Lyne,  and  Manchester  Railway  possesses,  and  I  have 
no  doubt  whatever,  as  in  my  own  case,  of  a  satisfactory 
result 

I  am.  Sir,  yours,  &c. 
On£  of  the  Town  and  Trads  of  Sbeffikld/ 

Sheffield,  June  1,  1837- 


Eastern  Counties  Railway. — An  Address  to  the  Sfuire^ 
holders.    By  a  Suffering  Shareholder. 


TO    THE    EDITOR   OF    THE   RAILWAY   MAGAZINE. 

Sir, — As  a  perfect  stranger  to  you,  it  may  doubtless  be 
considered  intrusive  in  me  in  any  way  to  occupy  the  pag^ 
of  your  valuable  Magazine,  but  having  read  the  very  im« 
partial  manner  in  which  you  have  judged  the  merits  6f 
several  speculations  like  the  present;  I  trust  your  love  'of 
'justice  and  truth  will  form  a  sufficient  excuse  for  niy 
addressing  myself,  through  the  medium  of  your  Journal,  lo 
the  Shareholders  of  the  Eastern  Counties  Railway ;  showing 
in  what  manner  their  money  has  been  expended  without 
giving  them  any  reasonable  hope  of  a  return. 

The  capital  of  this  Company  is  1,600,000/.  The  firtt 
balance-sheet  drawn  up  by  the  Secretary  was  oh  the  4th'  df 
-July,  1836,  showing  the  amount  of  paid-up  capital,  then  in 
>the  hands  of  the  Secretary,  to  be  61,845?.  2s.  9d.,  arising 
solely  from  the  deposits  upon  shares,  and  the  interests  upon 
-such  deposits.  The  different  sums  disbursed  to  the  satiie 
period  amounted  to  36,561Z.  16s.  5d.,  leaving  a  balance 
then  in  hand  of  25,283Z.  3s.  4d. 

Since  then,  the  first  call  of  17.  per  share  has  beeii  made, 
which,  added  to  balance  as  above,  will  make  the  sum  of 
•879I28/.  16s.  Id.,  so  that,  during  the  past  year,  yonr 
Directors  have  had  this  last  amount  to  expend  on  the 
works;  and  this,  added  to  the  expenditure  previous  to  Che 
4th  of  July,  1836,  will  make  a  total  of  123,690/.  2s.  6d.  bf 
the  Company's  capital  already  expended.*  '^ 

Under  these  circumstances  the  Directors,  at  a  meeti^ig 
of  the  Board,  held  the  4th  of  July,  1837,  ^*  feel  satisfied  that, 
by  the  prompt  expenditure  of  600,000/.  in  addition  to '  the 
sums  already  laid  out,**  they  will  be  enaUcfd  to  bpeii^  the 

two  terminal  divisions  of  the  line ;  namely,  from  'betW4?in 
London  (near  Whitechapel-gate)  and  Brentwood  (eij^hteen 
miles),  and  between  Norwich  and  Yarmouth  '{efghteen 
miles.)  ^'  So  that^  after  expending  the  immense  's^'riK^ 
723,690/'  28.  6d.,  all  the  Shareholders  are  to  obtain,  is  tlbe 
profits,  if  any,  arising  from  these  two  **  terminal  Eneft."  ft 
1%  true  the  Directors  say  that  they  (the  two  terminal  lipes) 
"**  may   be    reasonably  expected    to    yield   160,000/.   per 

^  W«  bope  not  all ;  We  trust  there  if  lomething  left  to  pa^  the  salanet , 
ciptclally  the  Secretary'i. — Ed.  ,         ,         .- •    .,1  *,.  .'#? 


••u 


BAITERN   COfXNTIfifl   RAILWAY.  9(P 

«m.iio^'*  which  is  mtfaer  more  than  twenty  per  cent*  on 
the  amottUt  which  will  then  have  heen  expended  of  the 
Company's  capitaL 

But,  I  ask,  do  the  Shareholders  *' reasonably  expect  "^  snch 

a  profit  ?    They  cannot.    No  railway  ever  has  yielded  such 

m  profity  qven  when  enjoyingfar  more  advantageousprospecta 

>ihan  the  Eastern  Counties  Railway.    And-  it  isonly  a  set 

of  maa  calling  themselves  a  '^  Board  of  Directors,"  could 

4svef  conjure  up  «uch  visionary  schemes,  or  attempt  to  force 

it  on  a  body  of  respectable  and  enlightened  shareholders,  for 

4be-s|ike  of  finding  some  excuse  for  forming  handsome 

s9ecretaryship8,t  and  numerous  other  sources   for  private 

^benefit.  -        *' 

,•  Now,  shareholders,  will  you  be  content  with  this  ?  '  Your 

Directors  intend,  after  spending  7^9390/.  2s.  6d.,  to  give 

rfCVL  ^or^y  thirty-'six  mil^s  {of  the  whole  line  of  126  ndles) 

r^g^oed  for  your  revenue,  and  for  the  remainder  of  the 

distance  (ninety  miles)  they  have  only  876,310/.  of  unpaid- 

Mpt  coital  to  complete  it  with ;  whereas,  in  a  letter  addres^ 

^io  H.-N.  Ward>  Esq.,  by  the  Secretary  of  the  Company,  he* 

estates  the  average  cost  per  mile,  between  London  and 

Chelmsford,  will  be  23,000/.,  and  between  Ipswich  and 

Norwich,  12,000/. ;  and  at  this  rate   1,280,000/.  will  be 

^ffequifed.  for  the  ninety  miles  to  complete  the  wh<^  line — 

^h^t /is,  Jakiog  eighty  miles  at.  the  latter  rate,  and  ten  miles 

at  the  former — so  that. they  will  actually  want  404,000/. 

morethau  the  present  proposed  capital  f  and,  in  addition  to- 

.thi^,  there  are  2,324  shares  to  be  disposed  of  at  the  djs* 

^rftioii  of  the  Directors,  for  the  benefit  of  the  Company,. 

which,  at  their  present  value,  or  at  any  value  they  are  ever 

J|}$eljr.  to  attaia  in  tl|e  market,  will  not  yield  more  than 

^(^fiQffi  l]feing  about  one-third  of  what  they  would  fetch  if 

'^i^-  Ijt  Is  l^r^e  the  Act  allows  the  Company  to  raise  500,000/. 
iIj^Ioi^j,  but  t^e  total  expenditure  comes  so  near  the  utmost 

^  ^  *  jr^^nty  per  cent,  on  723,^90/.  for  thirty-six  miles  of  railway,  divided 
*\xAp  two  parts,  ninett  miles  asunder,  one  part  terminating  in  a  little 
'^fisl^ng  town,  aiid  the  d^er  in  the  pretty  little  village  of  Brentwood,  con* 
^MiriQl^.^ipopi^alioa  of  1,093  souls,  iocluding  men,  women,  aird  snoking 

J[>abesll    Penr^ideaisJ  who-  could  have  hew.  the  author  of  so  poeticaian 

«fii|rioii  f-rnEo. 
l^   T  Wl»,t,dfj«f  o^  corresppiixlfipt  meant  we  are  very  angry ;  it  is.oin/^ 

^^Ol.  ^-yeaf'the  Secretary  has,  and  w«don^  kiiow  tfiat  there  is  a  Single 

eheese-paring  or  candle-end  besides.    The  Company  have  little  or  no|Jiing 
"^^tii^ovit  ht'^-yiforky  hHve^^y?  '  fioW  utiteasonable,  then,, to  find  &ah 

with  the  "  handtome  tecretaryihipJ' — Ed. 


J  -  n  ^ 
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•limtU  of  the  Company^  that  they  mast  borrow  at  an 
«iu>nnouB  rate  of  iaterest  to  induce  anybody  to  adrmice 
money  upon  such  an  extravagant,  if  not  apparently  losing 
coDc^n»^ 

Shareholders,  will  you  submit  to  this  mismanagement,  to 
say  the  least  against  it?  Call  a  meeting  amongst  yonr- 
selves,  and  sit  in  judgment  on  the  Board  of  Directors ;  call 
them  to  account  in  what  way  50,000/.  or  upwards  was  sp^it 
before  a  stick  or  a  stone  was  touched  towards  making  your 
ralway.  Insist  on  having  the  enormous  law  charges  taxed, 
ascertain  in  what  way  more  than  1,600/.  was  paid  *  for 
salaries  previous  to  the  first  general  meeting,  which  was 
held  three  months  after  the  passing  of  the  Act ;  do  not 
suffisr  yourselves  to  be  thus  led  by  the  Directors,*  for, 
unless  you  show  that  you  feel  an  interest  in  managing  your 
own  affairs,  your  whole  capital  may  be  sunk,  and  you  will 
be  without  any  probability  of  a  return. 

These,  I  think,  will  be  found  to  be  the  facUf  upon  any 
:one  looking  closely  into  the  accounts ;  but  no  one  would  be 
more  rejoiced  for  the  Secretary,  or  any  of  the  Directors,  to 
be  able  satisfactorily  to  disprove  them  than. 

Your  obedient,  humble  Servant, 

A   SUFFBRINO  ShAREHOLBBH, 


ieit 


Great  Western  Railway.  By  an  Advocate  for  Railways. 

^■■^^^""■■^■»"^— " 

to  the  editor  of  the  railway  magazine. 

Sir, — It  being  now  a  fact  past  dispute,  that  the  Liverpool 
and  Manchester  Railway  has  paid,  and  is  paying,  a  dividend 
of  nine  to  ten  per  cent,  on  a  cost  of  40,000/.  per  mile,  what 
financial  argument  can  reasonably  be  advanced  against  con- 
templated lines  of  equal  length,  where  the  cost  may  safely 
be  calculated  not  to  exceed  that  sum,  and  between  whose 
termini  there  exists  as  many  coaches  as  ran  on  that  Toa4 
previous  to  the  establishment  of  the  railway  ?  ' 

For  cheapness  and  expedition  few  roads  gave  greater 
facility  in  coach  travelling  than  the  Liverpool  and  Man* 
Chester,  for  canal  traffic  perhaps  none  so  much. 

If,  therefore,  a  longer  line  were  made,  with  much  le^ 
capital  per  mile,  and  on  which  it  is  proved  beyond  question 

*  Our  correspondent  is  bard  on  all  the  Directors.  We  know  some  of 
them  personally  and*  \vell ;  and  we  can  assure  him  that  they  are  thorough 
men  of  business,  unimpeachably  honourable.  It  is,  however,  in  vain  to 
have  men  of  business  in  any  board,  if  the  majority  are  not  so ;  they  are 
open  to  the  wiles  of  any  artful  intriguer* — £d» 
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a  far  greater  number  of  coaches  at  present  pay  well,  and 
where  the  canal  transit  is  so  defective  as  to  oblige  the  traders 
to  sustain  a  caravan  and  waggon  expense,  can  there  be  a 
moral  doubt  of  such  line  doubling  the  per  centage  of  the 
Liverpool  and  Manchester  Railway  ? 

On  these  broad  principles,  I  beg  leave  to  draw  the  attention 
of  your  readers  to  the  Great  Western  Railway,  some  accurate 
particulars  of  which  I  sent  you  yesterday.* 

The  additional  profit  of  working  a  long  line  of  beautiful 
gradients  over  one  of  thirty  miles,  with  two  inclined  planes 
fifty-five  feet  per  mile  for  three  miles,  will  be  noticed  in  my 
next  communication,  with  a  comparative  view  of  the  merits 
of  the  London  and  Birmingham,  provided  you  find  room  in 
your  Journal  for  a  Railway  Advocate* 

Brietoly  June  23, 1837. 


JExtrctct  of  JEvidence  given  before  the  Committee  of  the  Lords^  on 
the  London  and  Birmingham  Railway  Billy  1832: — 

Mr.  Henry  Booth,  Treasurer  of  the  Liverpool  and  Man- 
chester Railway,'  on  being  asked,  **  How  many  regular 
coaches  were  there  on  the  road  previous  to  the  establish- 
nient  of  the  railroad  between  Liverpool  and  Manchester  V* 
answered,  *'  About  twenty- two  coaches.'* 


Extraet  of  JEvidence  given  before  the  Committee  of  the  Bouse  of 
Commons,  on  the  Great  Western  Railway  Billy  1834 : — 

William  Sutherland,  examined. 

Question. — You  are  a  clerk  in  the  Stamp-oflSce,  in  the 
coach  department  ? 
:  Answer^-^^l  am. 

Q. — Look  at  that  account  (handing  one  to  the  witness) 
and  tell  me  whether  it  is  an  account  showing  the  number 
of  coaches  upon  the  road  between  London  and  Bristol  ? 

As, — The  coaches  licensed  from  London  to  those  different 
{daces. 

Q. — ^That  is  made  up  from  the  books  kept  in  the  stage- 
coach office  At  the  Stamp-office  ? 

A. — Yes. 

Q. — Have  the  goodness  to  read  it. 

[Witness  read  a  list,  from  which  the  subjoined  statement 
is  made.] 

'      ♦  The  communication  alluded  to  is  the  "  Extract,  &c./'  following^. 


COACHES  TO  LONDON. 


fji  ,  * 


Journeys 
toft  from 


Equal 

to«aeh 

way. 


From  or  through 
Bristol  .... 
Exeter  .... 
Devonport  .  . 
Taunton  .  .  . 
Bath 

Bath  to  Bristol  25,  mak.-N 
4Dg8©4weekly  journeys,  f 
or  43  daily,  12  miles  f 
added  to  Bath,106  miles  } 

From  or  through 
Cheltenham  • 
Gloucester  .  • 
Hereford  .  .  . 
Stroudwater  . 
Marlborough . 

Farringdon  •  • 
Wantage  .  •  . 


Oxford 

Wallingford  •  • 


Newbury 
Reading 


Maidenhead  .  . 
Great  Marlow  • 
High  Wycombe 
HenkyonThames 


Windsor 


Uxbridge  .... 
Harlington  .  .  .  . 


20 
19 

3 

5 

6 

—  53 


4 
6 

4 
4 
1 

—  191 
1 
1 

—  2 
10 

—  1(W 
3 

—  3 
4 

11 

—  15 
1 
1 
1 
1 

—  4 

7 

-   71 

7 
I 

—  8 


26^ 


Total 

each 

way 


I 

6 

8 


'» 


26^  from  Bristol 


•  • 


36 

37 
42 

43i 
51i 


4 

7 

70 


65i 
62i 

70i 


*'    Swindon . 

"  Wantage 
*<  Didcot  . 
«*  Wallingford 


118 


77 

ei 

62 
4S 

36 


"  M«ideiibeacl  6S 


«  Slough  .  . 


**  West  Daytoii 


18 


18 


Averaging  the  whole  distance  of  118  miles,  equal  to  40*eoaehM. 

Posting  equal  to  8  coaehes,  or 4eaiQkw»y^ 

Intennediate  coaches,  of  which  there  are  many  mnmng  short  of 
London  nai  included. 
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jinawer  to  ite-JftMemuiieo^M^htniieBtl  Problem,  in 
No.  17,  p.  15.    By  F.  C,  the  Proposer.  .     . 

Make  A  Y  =  15,  balf  the  given  distance ;  8 
fflfect  A  M  perpendicular  to  it,  and  such  that 
A  M'  =  twice  the  square  of  the  given  tube. 
JM^tlk  M  Y  as  radiua,  and  centre  Y  describe  a 
cirde  SMB.  On  A B  as  a  diameter  describe 
another  circle  A  C  B ;  make  B  C  =  E  C  =  the 
given  tube,  then  A  C  joined  will  be  the  tube 
required. 

Demonstration. — By  the  circle  A  B*  2  D  B 
=  2BC';  also  AB-AS  =  A  M»;  therefore, 
AS=2DB=BE.  But  Y  being  the  centre  of  circle 
_SMB,  and  AS  =  BE,  it  follows  that  A Y  =  YE  =  half  the 
^iven  vertical  distance.  By  the  laws  of  descending  bodies 
on  fticlined  planes^  since  the  time  of  descent  in  each  tube  Is 
equal,  the  tubes  themselves  be  two  chords  of  the  same 
circle.  Make  AH  =  B  C  or  EC,  then  Z  H  AB  =  ^:  CB  A 
=  4  C  E  B  J  therefore  A  H  is  parallel  to  E  C,  but  the  time 
domi  A  H  equals  the  time  down  A  C,  therefore  the  time 
dowvi  E  C  equals  the  time  down  A  C,  and  consequently  A  C 
andlEC  are  the«  two  tubes  resting  against  the  upright 
^AD. 

CakulaHon. — In  the  A  M  A  Y  we  have  A  Y  and  A  M  to 
^IMY  =  BY  =  5V41;  and  x/AB*— BC  =  AC  = 
42^5496. 

:^  THE    SAMS;   OTHERWISE. 

Kt  AC  =  a,  E  C  =  i  and  DB  =  ^EB  =  xi  then  toy  a 
gg^pei^y  of  tbiB  circle  (a  H-  2a:)\r  =  <ix  -\-2x^  =  i^   the 

root 'of  which  x  =  »J\  A*  +  t«  «* — i«  =  8*6078,  arid  con- 

seqi^ntly  V  A  DA  B  =  5  >/34TiSV4l  =  42:549  =  X  C, 
lilb  ^nglb  of  the  required  tube. 

A I  solution  has  been  also  given  to  this  problem  by  Mr.  Wm. 
Stua^,  jun.,  of  Plymouth,  who  proposes  to  our  readers  to  solve  the 
same  •  problem  when  the  required  tube  is  a  nUzaein^um  or  minifnutnt 
tHll^f4i$rid000in'*Ae  question  remaining  the  same, 

V-   ;«  ROYAL  SOCIETY  AND  MR.  HERAPATH." 

I  ^         •  .  I  , 

[Ifhe  private  correspondence  which  terminated  in  the^.fxit, 
ezsulsiOQ,  or  forced  retirement  of  Sir'  Humphry  Davy  from  the 
I^»ideiicy  of  the  Royal  Society.'] 

t^lBrttot  17th,  1821,  I  attended  S«r  H.  Dkvy*!»  Eveninf  Mfet^ 


^> 
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ings  ton  the  fint  and  oi)l]r  time.  We  bad  a  long  chat  together  in 
the  rooms,  to  which  he  spoke  very  fciadlf  and  enconragingly,  and 
ho^d,  alluding  to  m;  paper,  that  1  would  not  be  discouraged  bjr 
the  €pini<me  of  one  or  two,  laying  an  emphasis  of  contempt  on  the 
word  "opinions,"  adding,  that  there  are  two  or  three  in  the  Council 
who  Are  determined  it  shall  not  pass."  He  introduced  me  to  Dr. 
Young,  whoi  on  my  asking  him,  said,  he  had  not  seen  or  heard  of 
the  p&per,  yet,  in  a  few  minutes  after,  discussing  the  mode  nS 
making  some  experiments,  he  observed,  "  but  you,  in  your  ^Kp«t," 
(referring  to  this  very  one)  "  say  *  "  •."  This  is  th»  intHvidu^ 
alluded  to  in  my  letter  in  the  "Times"  of  July  2,  1827.— J.  H.] 

(XIV.) 

Cra^ord,  JaMtarj/  S4,  1621. 
Dear  Sir, — I  have  delayed  acknowledging  the  receipt  of  your 
very  obliging  note,  until  I  thought  the  assembling  of  Parliament 
would  call  you  to  town.  I  beg  to  return  you  mj  best  thanks  for 
your  kind  wishes  for  the  euccesa  of  my  business  and  for  the  honour 
of  an  introduction  to  a  meeting  of  the  Royal  Society,  which  yon 
hwe  had  the  goodness  to  offer  me,  and  which  I  will  accept  with 
'  thankfulness  and  Measure  whenever  its  suits  your  convenience,  if 
voa  wUl  have  the  kindness  to  inform  me  two  or  three  days  befi^ci 
Sboiddi  it,  however,  be  eqnaUy  convenient  to  yourself,  Ishouldhft 
lltod  to  have  t^  introduction  tn  about  a  month  or  sis  we«b 
Iwnpe,  by  which  time  1  shall  be  a  little  better  settled  in  nykooe 
thaq  I  an  at  present* 

With  respect  to  my  paper,    I  an  exceedingly  sorry  for  tte 
trouble  it  has  given  you,  and  could  I  have  foreseen  this,  aa  wdl  as 
the  ansiety  it  has  cost  myself,  it  would  never  have  been  presented, 
but  now  I  have  unfortunately  no  altemalJTe  but  to  proceed,  .bowAver 
great  the  difficulties  I  may  have  to  encounter,  or  to  retreat  with 
detriment,  disgrace,  and  contempt.      I  do  most  heartily  condemn 
my  own  precipitation  and  in^rudence  in  having  first  undertaken 
to  s^d  the  communication  in  queetii 
pointed  out  by  which  I  could  get  oi 
risking  the  good  opinion  of  my  friend! 
pretensions  to  suspicion  and  distrust,  I 
j^ris  dispo^Con,  however,  arises  solely  : 
eontroTerey,  and  not  from  any  doubt 
"theinews  I  have  taken,  nor  of  any 
ehabled  satisfactorily  to  establish  my  p 
lin  eight  months'  consideration  among 
England,  I  have  had  the  satisfaction  i 
objection  of  any  weight  has  been  advi 
SU^ect     1  hope  this  will  he  the  last  ti 

you  upon  it,  and  that  as  soon  as  I  h^ve  sent  an  aficOHQt  i^  the 
experiments  I  ihayemade  to  Sir  H.  Z)avy^  who  has  expressed  « 
desire  to  have  them,'  those  gentlemen  who  have-rnKl  wr^  pMp^ 
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viU  be  indueed  to  put  more  confidence  in  the  conclusions  I  have 
dfamiy  and  to  examine  attentively  their  objections  before  they 
malm  up  their  mind  on  the  merits  of  the  paper. 

Should  you  see  Sir  H.  Davy,  I  should  feel  obliged  if  you  will 
have  the  goodness  to  inform  him  that  I  will  endeavour  to  send  my 
W^&nm/mUi  on  the  mixture  of  bodies  of  unequal  temperatures  as 
mou  as  I  can  put  them  together. 

I  am,  dear  Sir,  your  most  obedient  humble  servant, 

(Signed)  John  Herapath. 

To  Davies  Gilb^,  Esq.,  M.P. 


(XV.) 

No.  45,  Bridge^gtreety  Westminsier,  January  30,  1821. 

Dear  SSr, — I  am  very  glad  to  find  that  Sir  H.  Davy  has  set  you 
riglii  on  a  subj^t  which  I  must  have  insufficiently  explained. 

Ev«y  Fellow  of  the  Royal  Society,  who  presents  a  paper  is,  to 
ae^ilain  extent,  held  to  be  responsible  for  it.  On  your  account  as 
weH  as  on  my  own,  I  did  not  like  to  present  a  paper  of  so  much 
importanee,  embracing  so  very  wide  a  field,  without  consulting  two 
or  three  members  of  the  Society,  most  conversant  in  the  subject 
treated  on.  I  think  that  one,  if  not  two  of  them,  were  not  mem- 
bers of  the  Council.  Your  paper  has,-  therefore,  never  been  before 
tiw  Coonoil,  nor  are  three-fourths  of  this  body  aware  of  its 
aKHtenoe.  With  the  exception  of  next  week  I  shall  probably  be 
here  till  Easter,  and  I  shall  be  extremely  happy  to  take  you  to  the 
iteyal  Society  at  any  time  most  convenient  to  yourself. 

Believe  me,  dear  Sir,  your's  very  faithfully, 

(Signed)  Da  VIES  Gilbert. 

To  John  Herapath,  Esq. 


(XVI.) 


Cranfordy  near  HbunsloWi  February  5,  I82J. 
Sir, — ^I  have  taken  the  liberty  of  troubling  you  with  some  of  my 
experiments*  on  temperature,  which  I  trust  you  will  find  satisfactory. 
Every  pains  that  could  be  taken,  I  have  taken  to  avoid  error,  aiid 
I  hope,  therefore,  that  the  striking  agreement  of  these  experiments 
with  the  theorem  given  in  my  memoir  on  the  "  Physical  Constitution 
of  the  Universe,"  long  before  I  had  ever  thought  of  making  an 
experiment,  will  have  some  weight  with  those  gentlemen  who  have 
Opposed  my  views,  and  induce  them  to  re-examine  their  obj^ctio^. 
T%at  these  experiments,  if  they  are  allowed  to  be  correct,  are.  a 
de<eisive  proof  of  my  theory  of  the  constitutioti  of  gas^,  and» 

*  t*be9S  experhnents,  Sir  B.  Davjr,  ha4  expressed  a  with  to  have  in  hn»  letter 
to  Unr  («ee  No.  17,  p.  90.)  of  JaJQU^iy  13th,  1821,  and  to  present  them'^to'  itfat 
Hofi)  Society  hinnelf;i.pa.  fl.  •    ^  ^ 

h2 
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therefore,  of  my  theories  of  collision  and  heat,  no  one  I  think  can 
deny ;  and,  if  they  are  not  allowed  to  be  correct,  it  will  remain  to 
be  shown  wherein  I  have  erred,  and  what  kind  of  miracle  'it  nmst 
have  been  to  produce  so'  imposing  an  agreement. 

As  I  had  in  the  notes  from  which  I  have  drawn  up  these  experi- 
ments carried  my  calculations  of  the  corrections  to  quarters  of 
degrees  only,  and  here  to  tenths,  I  cannot  take  upo)  myself  to 
vouch  for  the  perfect  accuracy  of  ever}  correction  to  a  single  tenth 
OF  two ;  but  I  took  some  pains  to  make  them  correct,  and  I  shally 
if  required,  have  no  objection  to  repeat  the  calculations. 

Should  you  think  this  communication  worthy  of  being  laid 
before  the  Royal  Society,  I  should  feel  obliged  by  your  informing 
met  of  it  previous  to  any  attempt  being  made  to  have  it  read ;  and 
at  the  same  time  with  the  ultimate  decision  respectimr  my  other 
paper.  It  is  not  my  wish  to  huriy  you  or  your  friendTin  Lking 
up  your  minds  on  this  subject,  but  I  should  be  thankful  to  have 
your  decisive  opinions  and  intentions  as  soon  as  you  can  con- 
veniently give  them. 

.  Sboidd  the  sentiments  of  your  friends,  on  the  subjeet-matter  of 
thftt  unlucky  paper  I  have  sent,  be  still  unfavourable,  I  hope  you 
wHl  grant  me  your  permission  to  withdraw  them  both  together,* 
a]ftd*to  bring  them  before  the  public  in  such  a  way  as  shall  induce 
those  gentlemen  to  establish  or  to  abandon  their  oligections. 
Believe  me.  Sir,  I  have  not  the  least  desire  to  enter  into  a  scientific 
controversy.  It  is  a  thing  I  very  much  dislike,  of  which  I  cannot 
gwB  a  mare  striking  proof,  than  my  having  throughout  the  whole 
of  that  paper  studiously  avoided  speaking  in  any  way  disparagioglyi 
of  the  works  or  opinions  of  others,  or  in  a  manner  that  could  in 
the-  least  tend  to  engender  any  other  feelings  than  those  of  friend- 
sh^.  But  I  have  in  the  fate  of  this  paper  interests. at  stake,  which 
msike  it  imperative  on  me,  however  unpleasant,  and  whatever  it 
may  cost  me  in  mental  peace,  to*  pursue  this  subject,  and  not  to 
sulnnit  to  any  oplnlcms  which  do  not  contain  an  absolute  refutation* 
I  dO)  however,  most  solemnly  beg  leave  to  assure  you  and  these 
gentlemen^  that  to  whatever  lengths  I  may  be  obliged  to  go,  and 
however  mudi  I  may  differ  from  them  in  scientific  views,  I  have 
ndt  the  least  or  the  most  trifling  feeling  of  hostility  towai^cls  them« 
f&ir  tte  opposition  I  have  experienced.  On  the  contrary,  I  should 
feel  opust  hap^y  to  do  anything  that  would  even  tend  to  show  them. 
how  mueh  I  would  prize  and  value  their  friendship,  the  acquisitioA 

'•*  Thitfwss  the  first  tfahig' which  gave  Sir  H.  Bayy  ofi^ee,  and  it  may  have 
hum  unwise  on  vay  pan.  I  waanot,  hoirever,  ambidoua  to  appear  in  the  ^  PliSoeob 
flMl  TiiiWMtidiM,'*  and  fekyemtd  that  a  paper  on  the  subject  of  the-Mghest 
nteiblfi  importattoe,  and  in  which  the  Royal  Society  had  pietended  to  take  so  mudi 
micpKt,  tbi6nM  hfive  eansed  ine  such  great  trouble  without  the  sBghtest  subet«it|al 
reason  being  given.  Mr.  Gilbert,  a  few  days  after,  inftmned  me  that  Davy  spdce 
iu  very  Ug^  terms  of  the  experiments,  and  wondered  why  I  would  not  allow  him  to 
prestDt  tiwm  to  ikt  8ociely.«-J.  H.  ^   .    < 
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of  which  I  should  number  among  the  moet  fortunate  events  of  mj 
-life.     Anxiously  awaiting  your  reply, 

I  am,  Sir,  with  the  greatest  respect,  your  obedient  servant, 

(Signed)  John  Herapath. 

To  Sir  H.  Davy,  Bart-,  P.  R.  S.,  &c. 


[Between  these  letters  I  had  seen  Sir  H.  Davy  again,  and  found 
him  very  unlike  the  kind  affieible  man  I  had  seen  him  at  my  fint 
visit,  January  17th.  He  affected  the  great  man — talked  dictatorily 
— ^was  going  to  upset  me  at  once  by  some  experiments  of  De  Luc, 
but,  though  I  saw  the  book  under  his  fingers,  he  would  not  take  it 
down,  probably  well  knowing  he  would  have  confirmed  me,  as  t 
then  told  him  the  experiments  he  alluded  to  would. — J.  H.J 


(XVII.) 

February  ^  iSQU 

Sir, — I  have  perused  the  paper  containing  an  account  of  experi- 
ments on  temperature,  which  you  did  me  the  honour  to  send  me, 
and  I  have  likewise  submitted  it  to  a  very  able  philosopher,  who 
has  added  a  note*  at  the  end,  which  alone  would  show  that  in  its 
present  state  it  could  not  with  propriety  be  communicated  to  the 
Iloyal  Society. 

The  gentleman  who  for  some  time  had  in  his  possession  your 
observations,  on  the  "  Physical  Phenomena  of  the  Universe,"  has 
at  length  returned  them,  expresinng  precisely  the  same  opinion  as 
those  gentlemen  to  whom  Mr.  Gilbert  referred  the  communication. 

Under  these  circumstances  I  beg  to  know  whether  [In  my 
last  I  had  requested  it. — J.  H.]  and  in  what  manner  I  shall  imme- 
diatety  return  to  you  the  two  papers  ?  • 

As  you  propose  to  publish  these  papers  together,  I  take  thib 
liberty  of  taentioning  what  I  suppose  must  be  a  mere  verbal  error. 

You  speiik  of  mixing  mercury  in  vessels  of  hammered  tin,  a  metal 

•     *  ■         •  ••  I. 

*  Th&  nott  amused  me  mnch.  It  was  by  Dr.  Roget.  I  had  stated  in  my  «ac{MiU 
maota  thai  the  yoktmea  of  the  same  quantity  of  gas  under  the  same  pressure^  Tar^ 
a^  die  aquares  of  the.^n^  tempeiatures ;  and>  therefore,  where  the  volume  sinks  to 
0,  that  is  (supposing  the  particles  to  be  infinitely  small)  at  480o  Fahr»  below  32^ 
Vmhtl^  the  temperature  would  be  0.  This  would  obviously  be  the  case  in  WhMeviiif 
p#<««r^  the  vokimetfaei temperature  varied.  Dr.  Roget,  however,  says. it^ most 
have  been  at  1043^.  behold  the  arguments  in  the  celebrated  note,  written,  I  presume, 
that  the  author  might  not  be  mistaken,  on  the  back  of  a  letter  directed  to  himself. 

^  If  (as  Mr.  Herapath  maintains)  the  temperature  of  melting  ice  be  to  that  <* 
htflittg  water,  in  the  tukdupUcate  catio  of  8  to  11,  that  ia»  as  ^9tQ  /^Uy  or 
I'.l*!^^:  Then  the  diffeieoce  of  the  temperatures)  ia  to  the  total  temperiUUtv  of 
ioH  reckoBed  from  the  nal  sero,  ::1*1726-^1  (or  0*1726)31  ::180^:1043^  and 
110*480%  as  Mx,  21.  makeait,  from  having  calculated  according  to  the  jimplc. 
ana  i^t  tfas  tubdupHcate  mtio;*-P.  M.  R." 
.  'Bum  note  I  intend  to  have^rtaied  and  gkatd  aa  a  perpetual  memento,  to  my: 
posterity,  in  how  few  words  their  ancestors*  labour  of  years  had  been  overtunwdy. 
by  "a  very  able  philosopher*** — J.  H. 
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which  is  rapidly  dissolyed  bj  quicksilver.*  I  ptesome  you  bmui 
iron  plated  with  tin ;  but  even  this  material  ia  very  objectionable 
for  the  same  reason. 

You  are  mistaken  if  you  suppose  there  are  any  hostile  feelings 
towards  you  or  your  opinion,  entertained  by  those  gentlemen  who 
have  read  your  papers ;  they  do  not  think  them  fitted  as  they  now 
stand  for  publication  in  a  work  devoted  to  experimental  or  denum- 
strated  knowledge,  such  as  the  "  Transactions ;"  but  they  give  this 
opinion  as  private  individuals  only,  and  not  as  members  of  the 
Koyal  Society,  or  of  the  Council ;  and  it  is  a  compliment  paid 
to  your  ingenuity,  and  promise  of  future  labours,  that  your  commu- 
nications have  been  examined  with  so  much  care. 

I  am,  Sir,  your  obedient  humble  servant, 

(Signed)  H.  Davy. 

Mr.  Herapath — I  beg  to  repeat  my  invitation  whenever  you 
happen  to  be  in  London  on  a  Wednesday  evening. 


REPORTS. 


REPORT    OF    THE   MILITARY   ENGINEER   ON    THE   BRIGHTON 

RAILWAYS. 

The  following  is  the  report  of  the  Military  Engineer,  appointed 
in  pursuance  of  an  Address  of  the  House  of  Commons  to  his  late 
Mtyesty,  on  the  several  lines  of  Brighton  Railway : — 

In  obedience  to  your  orders  of  the  2d  and  9th  of  June,  1837» 
directing  me  to  report  in  conformity  with  the  instructions  from 
Her  Majesty's  principal  Secretary  of  State  for  the  Home  Depart- 
menty  on  the  following  proposed  lines  of  railway  between  London 
and  Brighton,  viz.  Sir  J.  Rennie's,  or  the  Direct  Line,  Mr.  Ste- 
phenson's, Mr.  Gibbs's,  and  the  South-Eastem,  I  have  the  honour 
to  state,  that  I  have  carefully  read  over  the  evidence  given  before 
the  Committee,  as  well  as  their  report,  and  attentivdy  compared 
the  several  plans  and  sections  submitted  to  me ;  that  I  have  also 
taken  a  general  survey  of  the  sites  of  the  different  lines,  examining 
more  attentively  those  portions  where  works  of  importance  Hre 
proposed,  and  have  no  hesitation  in  stating,  that  the  line  proposed 
by  Mr.  Stephenson,  considered  in  an  engineering  point  of  view 
alone,  is  preferable  to  either  of  the  others.  Availing  himself  of 
the  valleys  of  the  rivers  Mole  and  Adur,  he  avoids  the  heavy  cut- 
tings necessarily  consequent  on  forcing  a  passage  through  the 

*  This  is  explained  in  nay  letter.  No.  21,  to  baye  been  tinned  iron  with  the  tin 
melted  off  previously,  but  I  cannot  here  help  mentioning  a  most  illiberal  pieee  of 
conduct  and  untruth  on  the  part  of  Dayy  in  reference  to  this,  which  happened 
8ome  years  after.  A  gentleman  asked  him,  what  he  thought  of  Mr.  Herapath  aa  a 
philosopher.  ^'  What,"  repJied  Davy,  with  a  significant  shrup;  of  the  shoulders, 
^^  can  any  one  think  of  a  man,  who  could  make  experiments  with  mercury,  at  very 
high  temperatures^  in  c6pper  veneb  !**m-J,  H. 
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ebalk  ridges  known  as  the  North  and  South  Downs;  and,  with 
the  exception  of  two  short  tunnels,  one  at  Epsom  and  the  other  at 
Dorking,  arrives  at  Brighton,  vid  Shoreham,  having  only  such 
ordinary  difficulties  to  contend  against  as  are  necessarily  conse- 
quent on  undertakings  of  a  similar  nature  and  extent. 

As,  however,  there  is  but  one  point  for  consideration  of  a  main 
line  of  railroad,  I  will  now  proceed  to  consider  the  respective 
agents  of  the  several  lines  with  reference  to  the  second  resolution 
of  the  House  of  Commons. 

On  referring  to  the  map  and  the  population  returns,  it  will  be 
9e&i  that  the  country  passed  through,  or  approached  by  either 
of  the  lines,  as  well  as  on  the  coast,  within  reach  of  railroad  com- 
munication by  branches,  containing  neither  manufacturing  nor 
mineral  districts,  the  town  presents  only  the  usual  traffic  of  an 
i^rieultural  population,  and  are,  as  compared  with  Brighton,  of 
minor  importance.  It  appears  to  me,  therefore^  that  after  attend- 
ing to  one  principal  point  in  the  construction  of  any  main  line, 
viz.  *^  that  its  London  terminus  be  central," — ^that  route  between 
London  and  Brighton  which  best  unites  engineering  facilities  with 
convenient  termini  should  be  preferred.  I  will  then  consider  the 
termini  of  the  various  lines  with  reference  to  the  accommodation 
they  afford  to  the  metropolis  at  one  end,  and  the  town  of  Brighton 
at  the  other.  Each  of  the  proposed  lines  avails  itself  of  a  terminus 
already  constructed,  or  for  which  an  Act  of  Parliament  has  been 
obUuned.  Mr.  Stephenson  adopts  the  terminus  of  the  London 
and  Southampton  Railway  at  Nine  Elms,  a  little  above'  Vauxhall- 
bridge  with  a  depot  on  the  banks  of  the  Thames,  branching  from 
this  line  at  Wimbledon-common,  five  miles  and  a  half  from  the 
terminus.  The  Direct  line  and  Gibbs's  adopt  the  Greenwich  Rail- 
way terminus  at  London-bridge  and  avail  themselves  of  railway 
•communication,  already  sanctioned  and  now  constructing  as  for  as 
Croydon.  The  South-Eastern  also  has  its  terminus  at  London 
bridge,  and,  in  addition  to  the  Croydon,  avails  itself  of  12  tniles  of 
the  Dover  Railroad,  branching  off  at  Oxted. 

Taking  the  Middlesex  side  of  Blackfriars-bridge  as  a'  centre, 
and  describing  circles  with  the  several  radii  of  one,  one  and  a  half, 
and  two  miles,  thus  including  within  the  last  an  area  of  upwards  of 
12  miles  bearing  the  densest  population  in  the  world,  it  will  be 
found,  that,  whilst  the  terminus  of  London-bridge  is  within  the 
smallest  of  these  circles,  that,  of  Nine  Elms  is  without  the  largest ; 
under  these  circumstances  it  may  be  fairly  inferred,  that  Stephen- 
son's London  terminus  is  not  so  conveniently  situated  as  thd,t  of 
the  other  lines,  particularly  for  an  extensive  passenger  traffic,  ^^ 
that  of  any  line  connecting  Brighton  with  the  metropolis  is  almost 
sure  to  prove. 

The  Greenwich  Railroad  being  already  constructed  on  a  viaduct 
of  sufficient  width  only  for  two  lines  of  rails,  I  doubted  whether  it 
would  be  capable  of  affording  sufficient  accommodation  for  thd  in- 
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or^%9ed  traffic,  prppoaed  to  be  thrown  upon  it>  more  particularly^  s» 
on  this  .line  the  trains  start  every  quarter  of  an  hour.  On  in<|uiryy 
I  fqund  that  the.Qreenwich  Kailway  Company  possessed  sufficient 
ground  on  each  ^de  to  enable  them  to  widen  the  viaduct  so  as  ta 
meet  any  probable  ixicrease  of  traffic,  and  that  a  plan  and  estimate 
had' been  framed  for  this  purpose,  ready  to  be  carried  into  effect 
as  soon  as  possible. 

,  Th^e  is  ^till,  however,  an  objection  of  some  importance  to  any 
new  line  adopting  either  this  or  the  Southampton  terminus, — the 
nec^sity  of  limiting  the.  distance  between  its  rails  to  that  of  the 
Unes  alre9.dy  laid  down. 

,  ^t  j^righton,  Stephenson's  line,  as  in  London,  stops  at  the 
western  extremity  of  the  town,  at  Chalybeate^street ;  this  is  incoia- 
veni^^t.  for  passengers ;  and,  besides,  as  one  of  the  advantages 
proposed  in  connecting  Shoreham  with  Brighton,  is,  that  the  latter 
may  obtain  coal  at  a  cheaper  rate  than  at  present,  it  is  importscit 
that  that  article  should  be  brought  as  far  into  town  as  possible* 
(jfibb&'s  line,. ,  entering  nearly  at  the  same  point  as  Stephenson's^ 
^3itend^  its  terminus  farther  into  the  town,  and  is  well  situated  with 
respect  to  Brighton.  The  South-Eastern,  on  the  other  hand) 
enters  Brighton  at  the  -north-eastern  part  of  the  town,  at  Carlton 
Hill,  and  nearly  as  much  to  the  eastward  as  Stephenson's  is  to  the 
we^ward,  and  cannot,  therefore,  without  great  additional  expense, 
get  a  branch  to  Shoreham.  This  remark  applies  equally  to  Ste* 
phenspn's  and  Gibb's  lines,  with  reference  to  the  Lewes  and 
Newhayen  branches ;  and,  lastly,  the  Direct  line  enters  at .  the 
north-western  part  of  the  town,  having  a  depot  for  goods  abutting 
jojx  Trafalgar-street,  and  a  passenger  terminus  on  Church-street, 
35  feet  above  its  level,  to  which  an  inclined  plane  from  Church- 
street  gives  an  access  for  carriages.  This,  appears  to  be  the  most 
central  terminus  of  the  four,  and  that  which  affords  the  greatest 
accommodation  to  the  town  of  Brighton.  And  here,  too,  after 
alludiAg  {to  the  Brighton  termini  of  the  different  lines,  I  must  refer 
to  the  peculiar  character  of  the  property  of  that  place,  for  I  con- 
ceive that  the  second  Resolution  of  the  House  of  Commons,  by 
opening  the  whole '  question,  has  rendered  it  necessary  that  I 
should  do  so.  This  town  owes  its  present  importance  to  the 
pro3(iniity  of  the  sea,  at  that  place,  to  the  metropolis,  and  large 
sup^.liave  been  expended  there  for  the  accommodation  of  its  nu^- 
merqus  vi^ters;  a  railroad  touching  the  coast  before  it  reaches 
Brighton  might  transfer  the  -advantage  of  position  to  another 
pUce,  and  sooner  or  later  prove  injurious  to  the  property  at 
Brighton ;  thereby  causing  a  large  capital  to  have  been  wasted 
.wiJtJi^Qyut  any  corresponding  national  advantage ;  and  in  this  point 
of  view,  Stephenson's  and  Gibbs's  lines  are  both  objectionable ;  not, 
however,  to  the  extent  they  would  have  been  fiad  the  situation  of 
Shoreham,  with  respect  to  the  sea,  been  better. 
...Th)e  texmini  oi'  the  lines  having  been  considered,  their  relative 
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W^^  of  construction  and  strbsequent  expense  of  working  must 
be  noticed.  It  will  appear  that  Stephenson's  and  the  Direct  line' 
in  the  heavy  traffic-  are  nearly  on  a  par,  the  former  having  the  ad- 
vantage by  thirteen  chains  only ;  that  the  South-Eastem  is  next, 
and  Gibbs's  line  the  last;  and  that  in  the  passenger  traffic,  the 
direct  line  has  the  advantage  of  them  all,  the  South-Eastem,  Ste- 
phenson's, and  Gibbs's  being  the  order  in  which  the  remainder 
fellow,  the  South-Eastem  and  Stephenson's  appearing  nearly 
equal.  It  should  also  be  borne  in  mind,  that,  in  comparing  the 
Direct- line  with  Stephenson's,  about  two  and  a  half  miles  ought  to 
be  added  to  the  length  of  the  latter,  to  make  his  termini  as  central 
as  those  of  the  former.  It  must,  however,  be  observed,  that  the 
equivalent  horizontal  distances  are  only  a  comparative  measure  of 
the  time,  in  which  two  lines  can  be  passed  over  when  the  tractive 
power  applied  is  on  each  line  equal ;  the  maximum  velocity,  as  yet 
obtained,  may  be  given  to  a  train  on  a  gradient  of  20  feet  in 
a  mile,  as  well  as  on  a  gradient  of  16  feet,  by  using  larger 
engines ;  this  would,  however,  occasion  additional  expense ;  but  it 
is  necessary  that  it  should  be  remembered,  since  it  shows  the 
advantage  of  reducing  the  actual  distance  when  passenger-trains 
are  to  be  very  much  considered.  The  Direct  line  gives  branches 
to  Lewes,  Shoreham  and  Newhaven,  the  two  latter  being  extremely 
valuable  to  Brighton  by  placing  it  between  ports,  with  a  certain 
€U)d  rapid  conveyance  to  each. 

The  Shoreham  branch  of  the  Direct  line  appears  to  me  incom- 
plete in  not  communicating  with  the  wharfs  like  that  to  Newhaven. 
Stephenson's  and  Gibbs's  lines  give  a  communication  with  Shore- 
ham, liable  to  the  same  objections  as  that  of  the  Direct  line,  and 
in  a  greater  degree,  and  altogether  exclude  Lewes  and  the  port  of 
Newhaven.  The  South-Eastem  gives  a  communication  with 
Lewes  and  Newhaven,  but  excludes  Shoreham,  and  has  therefore 
a  corresponding  disadvantage  in  this  respect  to  Stephenson's.'  Had 
this  line,  however,  adopted  the  terminus  of  the  Direct  line  in 
Brighton  with  the  addition  of  its  branch  to  Shoreham,  and  been 
able  to  select  a  better  route  from  Oxted,  it  would,  from  having  the 
smaller  quantity  of  railroad  to  construct,  have  been  the  most  desir- 
able. On  the  other  hand,  had  Stephenson's  line  more  central  ter- 
mini, and,  instead  of  making  the  coast  at  Shoreham,  proceeded 
direct  to  Brighton,  it  would  have  had  strong  claims  to  considera- 
tion, and,  if  there  were  no  other  lines  already  constructed  south 
from  London,  deserve  a  preference  over  all  the  others.  Gibbs's 
line  appears  to  unite  the  principal  objection  to  the  Direct  line,  viz., 
the  -extensive  cutting  at  Merstham,  with  that  of  Stephenson's  line 
in  going  round  by  Shoreham;  and  though  it  preserves  a  better 
gradient  than  the  Direct  line,  yet,  from  its  circuitous  route,  works 
to  lesfr  advantage  than  any  of  the  others. 

Taking,  then,  into  consideration  the  great  advantages  of  the 
terminr  of  the  Direct  line, — ^that  it  affords  by  its  branches  greater 


106  REPORT  Q9  THB   MIUTA^RY   BMOtNEEft 

facilities  of  approaeh  to  the  other  towns  on  the  ooaii 
reasonable  distance,  avoiding  unnecessary  intersection  of  .tk^ 
country  ;  and  that  it  is,  on  the  whole,  the  best  woridng  line,  witll 
the  least  length  of  railroad  to  support;  for,  though  the  Sout^ 
Eastern  has  less  to  construct,  yet  each  must  support,  in  proporti4Ai 
to  its  traffic,  whatever  length  of  line  it  traveb  over,  and  also,  that 
the  Croydon  Railway  offers  greater  advantages  than  the  Soiith- 
ampton  Railway  in  the  construction  of  a  main  southern  tnink  iine^ 
it  oidy  remains  to  be  seen,  what  are  the  difficulties  of  eonstructtda 
it  has  to  contend  with,  and  whether  they  are  such  as  can  be 
reeonunended  to  be  undertaken,  to  insure  between  London  and 
Brighton  a  line  possessing  the  advantages  which  it  would  appear 
this  does  over  its  competitors.  On  referring  to  the  section,  thefe 
appear  to  be  three  summits  to  be  crossed,  viz.,  Merstham^  Bai^ 
combe,  and  Clayton.  The  former  of  these,  the  greatest  woriL  on 
the  line,  consists  of  a  cutting  through  chalk,  of  more  than  three 
miles  in  length,  varying  from  fifty  to  upwards  of  one  hundred  feet 
in  depth,  and  which  it  is  proposed  to  open  out  with  slopes  of  ant^ 
sixth.  As  the  prejudice  against  tunnelling  is  rapidly  giving  way, 
I  should  imagine  that  Uiis  mode  would  be  resorted  to  on  a  oa»- 
siderable  portion  of  this  extensive  excavation,  as  it  appeals  to  me 
beyond  the  point  at  which  open  cutting  is  more  advantageous  than 
tunnelling,  especially  in  so  favourable  a  soil.  The  greater  part  of 
the  chalk  obtained  from  this  cutting  must  be  run  out  on  the 
ai^oining  land,  not  being  required  for  embankment.  The  next 
exoavation  of  importance  is  at  EUmdcross-hill,  near  Baloombe,  lit 
the  twenty-third  mile,  where  a  tunnel  of  470  yards  in  length  b 
proposed  through  favourable  soil ;  and  the  third  at  Clayton-hill,  ai 
the  thirtynsixth  mile,  where  a  tunnel  of  800  yards  is  proposed ; 
i>oth  of  which,  I  think,  may  with  advantage  be  inereased  in  lei^th, 
^  the  reason  previously  stated.  At  the  southern  extremity  of  the 
latter  .tunnel,  there  is  a  considerable  length  of  open  cuttang ;  the 
whole  of  Clayton-hill  is,  like  Merstham,  a  chalk  formation. 

Of  the  embankments  on  the  line,  one  at  the  thirteenth  mile,  one 
across  the  river  and  valley  of  the  Ouse  at  the  twenty-aixth*  aad 
3tliose  between  the  thirtieth  and  thirty-fifth  miles,  are  the  princifiti ; 
Irat  of  this  description  of  woHl,  the  most  objectionable  in  the.con- 
«truction,  though  there  is  less  than  of  excavation,  yet  there  are 
omany  short  deep  valleys  to  be  crossed  by  embankment,  and  which, 
owing  to  the  excavations  being  concentrated  in  two  or  t^ree 
4)laces,  instead  of  being  spread  over  the  line,  must  be  formed  from 
side  cuttings.  After  getting  through  Clajrton-hill,  the  line  mns 
nearly  paraUel  to,  and  to  the  westward  of,  the  turnpike-road  to 
-Brighton,  to  its  terminus  in  Church-street,  on  a  viaduct  from  its 
idspoft  in  Trafalgar<*street. 

It  will  then  appear,  though  the  embankments  are  extensive^  that 
«on  this  line  the  amount  of  excavation  througk  dutlk  forma  the 
-|>rincipal  item  of  expense;  and,   from  the  conflieteg  evidence 
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giTen  before  Ihe  Committee  of  the  Home  of  Commons,  for  tiie 
Direct  and  Gibbs's  line,  relative  to  the  properties  of  chalk,  and  the 
heat  mode  of  excavating  through  it,  and  on  which  the  correctness 
of  the  estimate  for  the  former  in  a  great  measure  depends,  I 
bought  it  necessary  to  inspect,  with  great  attention,  the  qnarries 
of  Merstham  and  Clayton,  as  well  as  one  near  Lewes,  which  is  m 
deep  as  any  of  the  proposed  cnttings,  and  which  has  not  been 
•iroiked  for  ten  years*  In  none  of  these  quarries  conld  I  see  any 
tiling  to  induce  me  to  adopt  the  plan  propossd  by  the  direct  line 
«t  Merstham  and  Clayton,  viz.,  vertical  cutting,  or  with  a  slope  of 
lHie-«ixtii ;  on  the  contrary,  I  was  convinced  that,  in  excavations 
through  every  descriptions  of  chalk,  more  or  less  of  debrk  would 
be  found  to  accumulate,  even  were  the  sides  not  subjected,  as  in 
the  present  instance  they  would  be,  to  a  constant  vibratory  motion 
from  the  traffic,  in  addition  to  the  action  of  the  wet  and  frost ;  and 
that,  in  order  to  afford  security  to  the  public,  tunnelling,  or,  if 
open  cutting,  benching,  of  slopes  of  one  to  one,  as  proposed  by 
Mr.  Gibbs,  ought  to  be  resorted  to. 

In  comparing  these  objections,  in  an  engineering  point  of  view, 
with  the  advantages  the  Direct  line  possesses,  I  am  of  opinion  the 
latter  are  not  too  dearly  purchased*  and  that  it  is  the  best  line 
between  London  and  Brighton.  In  giving  this  opinion,  however, 
I  beg  distinctly  to  state,  that  I  do  not  pledge  myself  to  the 
estimate ;  I  think,  in  all  probability,  it  would  be  found  inadequate. 
I  may  be  permitted  to  remark,  with  respect  to  estimates  generally, 
that,  were  they  fairiy  and  impartially  framed,  which  experience 
has  shown  is  not  the  case  at  present,  they  would,  with  other 
information  arranged  in  a  tabular  form,  enable  even  unprofessional 
men,  with  the  assistance  of  a  good  map,  to  decide  between  two  or 
more  proposed  methods  of  obtaining  the  same  object. 

Having  proceeded  thus  far  prior  to  receiving  the  plan  of  a  joint 
tine  agreed  to  by  the  Committee  of  the  four  Brixton  Railway 
Companies,  I  shall  now,  in  obedience  to  your  orders  of  the  2Sd 
instant,  proceed  to  report  on  it,  in  conformity  with  the  instructions 
eontained  in  the  letter  from  Her  Majesty's  Principal  Secretary  for 
the  Home  Department. 

'  It  is  proposed  in  this  joint  line  that  there  should  be  two  termini 
IB  London ;  one  at  London-bridge,  and  the  other  at  Nine  Elms, 
near  Vauxhall ;  also  two  lines  going  south,  one  through  the  valley 
of  tiie  Mole,  and  the  other  through  the  Merstham  Pass,  meeting  at 
or  near  Capel ;  and  from  thence  there  should  be  one  line  to 
Brighton,  via  Shoreham,  adopting  at  Brighton  the  terminus  and 
branches  of  the  Direct  line. 

It  is  thus  intended  to  construct  between  London  and  Brighton 
neariy  seventy  miles  of  railroad,  independent  also  of  using  upwavds 
of  fourteen  miles  of  railway  constructed,  and  this,  too,  through  a 
country  possessing  neither  manufactories  nor  minerals,  and  with  no 
town  on  the  line,  excepting  Croydon,  of  more  than  5|000  inhabit* 
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unts ;  and  which,  therefore,  must  principally  look  for  support  fro^ 
the  towns  of  its  termini,  only  fifty  miles  apart. 

In  the  present  uncertain  state  of  the  return  which  railways  will 
make  for  the  capital  expended,  and  the  absence  of  any  great 
national  advantages  proposed  to  be  obtained,  I  cannot  think  it 
advisable  to  venture  on  so  great  an  outlay  of  capital,  or  that  the 
traffic  is  such  between  London  and  Brighton  as  to  demand  it 

The  Company  proposing,  therefore,  as  a  part  of  their  plan^  to 
come  to  Croydon  through  the  Mertsham  Pass  to  EarFs  Wood 
Common,  the  distance  from  thence  to  Brighton  (twenty-nine 
miles)  by  the  Direct  line,  is  all  that  is  required  to  be  constructed 
•to  render  the  communication  complete  between  the  two  great 
termini ;  whereas,  in  the  proposed  joint  line,  nearly  seventy  instead 
of  about  forty-two  miles  of  railroad  will  have  to  be  constructed  and 
maintained,  as  well  as  a  second  terminus  and  depot,  without  any 
additional  traffic  except  what  may  be  afforded  by  the  towns  on  the 

line. 

Under  these  circumstances,  it  appears  to  me,  that .  continuing 
the  route  proposed  by  the  Direct  line  from  EarFs  Wood  Common, 
to  Brighton  is  better  for  the  interests  of  the  Company,  and  affords 
to  the  public  all  the  accommodation  required. 

I,  therefore,  adhere  to  the  opinion  already  given  in  fisivoar  of 
the  Direct  line. 

I  have  the  honour  to  be.  Sir, 

Your  most  obedient,  humble  Servant, 
Robert  Alderson,  Capt.  Royal  Engineers. 
London^  June  27. 


REPORT    OF    THE    GREENWICH    RAILWAY   COMPANT, 

JULY  21,   1837. 

The  Directors  of  the  London  and  Greenwich  Railway  Company 
have  convened  this  meeting  of  the  shareholders,  for  thepuipose  of 
laying  before  them  a  statement  of  the  accounts  of  the  Company^ 
and  with  a  view  to  taking  their  opinion  as  to  the  best  means  of 
completing  the  railway  to  Greenwich.  .  , 

In  order  to  arrive  at  the  present  state  of  the  Company^  it  will^ 
be   necessary  to  call   the  attention   of  the  sharehoI(}eF8   tQ .  tfaie 
report  made  by  the  Directors  at  the  last  meeting.  ']  »* 

At  that  time  the  Directors  were  ifufly  persuaded  that  the  cap)[^ 
authorized  by  the  Act  to  be  borrowed  would  be  adequate  to  cqi^i-*. 
plete  the  undertaking.  In  that  opinion  they  were  fortified  by  the 
estimates  of  the  engineer  and  surveyor  of  the  Conopany,  and  it  is 
to  the  Directors  a  matter  of  sincere  regret  to  be  compelled  to 
state,  that  on  that  information,  they  have  been  grievously  disap- 
pointed. 

Pursuant  to  the  resolution  at  such  last-mention^  meeting,  the 
sum  authorized  by  the   Act  to   be  borrowed,   was  raised   and 
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expended  on  the  work,  and  they  are  sorry  to  say,  that,  in  addition 
mge  sums  are  due  to  the  contractor  and  others. 

In  December  last,  the  railway  was  completed^  and  opened  to  the 
public*  The  returns  have  exceeded  the  expectations  of  the 
Directors,  and  afford  the  almost  certain  prospect  that,  when  the 
whole  line  is  completed,  the  present  income  will  be  nearly  doubled. 
Under  this  conviction,  the  Directors  applied  to  Parliament,  and 
obtained  an  Act  in  the  late  session,  to  enable  them  to  raise  a  sum 
of  200,000/.  in'  shares,  having  an  advantage  over  the  old  ones, 
inasmuch  as  they  bear  an  interest  of  5L  per  cent,  per  annum, 
until  a  dividend  on  aQ  the  shares  in  the  undertaking  amount  to 
fhat  sum. 

'  At  the  time  of  iheir  application  to  Parliament  for  that  Act,  the 
shares  were  at  a  premium ;  and  it  was  the  anxious  desire  of  the 
Diredtore  to  avoid  injuring  the  interests  of  the  old  shareholders  by 
giving;  the  new  ones  any  further  advantage  than  was  necessary  to 
induce  the  public  to  take  the  new  shares.  They  were,  however, 
disappointed,  for  just  about  the  time  of  passing  the  Act,  a  change 
lA  the  moiiey  market  took  place,  and  the  present  shares  fell  to  a 
considerable  discount;  which,  the  Directors  may  be  allowed  to 
observe,  is  a  price  without  reference  whatever  to  their  actual 
value. 

*  By  the  accounts  now  submitted  to  the  shareholders,  they  will  be 
enabled  to  judge  of  the  prospects  of  the  undertaking,  and  form 
their  own  opinion  as  to  the  probability  of  its  affording  a  handsome 
return  when  completed  to  Greenwich. 

'  The  proprietors  are  aware  of  the  important  fact  that  the  Royal 
assent  has  been  given  to  the  Act  for  making  a  railway  to  Brighton, 
which  will  join  the  Croydon  line,  at  this  moment  connecting  with 
the  Greenwich  Railway. 

As  many  absurd  rumours  respecting  the  stability  of  the  work 
have  been  too  long  in  circulation,  the  Directors  beg  to  call  the 
attention  of  the  shareholders  to  that  part  of  the  Report  of  their 
engineer,  contractor,  and  surveyor  of  the  Company,  and  of  other 
gentlemen,  regarding  the  strength  and  durability  of  the  arches^ 
and  they  feel  assured  that  they  can  do  so  with  confidence. 

The  Directors  beg,  in  conclusion,  to  state  to  the  proprietors 
that,  OS  this  is  the  proper  season  of  the  year  for  the  completion  of 
a  irork  of  this  nature,  they  hope  the  shareholders  will  unite  with 
them  in  tl^eir  efforts  to  accomplish  this  most  desirable  object,  and 
t^e  among  them  the  new  shares  not  disposed  of,  to  be  paid  up  by 
instalments  of  5/.  each. 

1st  payment  on  the  28th  of  July. 
2d  „  28th  of  August. 

3d  „  28th  of  September. 

4th  „  28th  of  October. 

*  From  London-bridge  to  Peptfoid.— Ed. 
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The  Direeton  feel  confident,  that  when  this  vellway  beiOQiii9»^ 
as  it  inevitably  must  become-^tbe  main  tmnlt  of  all  lines  to  tba 
southward,  a  most  ample  return  for  the  capital  inyested  naay  jui^y 
he  expected. 

Finally,  the  Directors  have  to  observe  that  they  have  but  0tt« 
common  interest  with  the  shareholders,  and,  therefore,  in  urging 
them  to  this  step,  they  do  so  well  knowing  the  responiibU&ty ; 
while,  on  the  other  hand,  should  the  railway  not  be  coniplet^d  in 
Ma^  ne:sLt,  the  powers  of  the  Act  in  that  respect  will  cea^» 
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B^ort  of  the  Directors  to  the  first  General  Annuai  Jfeslttt^.  qf 
Proprietors  held  at  lAmghboroughi  Jwne  3(M,  183?. 

Thomas  Edward  Dicey,  Esq.,  Chairman  of  the  Board  of 

Directors,  in  the  chair. 

In  reporting  the  proceedings  which  have  taken  place  during  the 
first  year  of  the  existence  of  the  Company,  the  Directors  cannot 
refrain  from  observing  in  the  outset  that,  while  it  has  been  a  period 
of  no  ordinary  importance  with  regard  to  the  interests  of  all 
railway  companies,  and  peculiarly  so,  in  many  respects,  to  thosQ 
of  the  Midland  Counties  Company,  the  result  of  their  e^rtions 
has  been  such  as  to  afford  them  a  sure  and  well-founded  cause .  of 
congratulation  to  the  shareholders  on  the  present  position .  and 
future  prospects  of  the  Company. 

The  present  session  of  Parliament  commenced  under  circum- 
stances of  an  apparently  unfavourable  import  towards  thi^  Covfkr 
pany.  A  line  of  railway,  called  the  South  Union,  had  been 
projected  from  Manchester  by  Stone  to  Tamworth,  and  there  to 
be  joined  by  another  railway,  projected  by  the  Birmingham  and 
Derby  Company,  and  to  be  carried  from  Tamworth  to  Rugby. 
This  last,  though  denominated  an  ^<  extension  "  of  the  Birmingham 
and  Derby  line,  was,  in  fact,  a  continuation  of  the  South  Union ; 
and  the  effect  of  it,  if  carried,  would  have  been  to  establ^^hr^ 
formidable  competition  for  the  very  valuable  portion  of  tie 
expected  traffic  of  the  Midland  Counties  Railway  proceeding,  from 
Derby  and  the  parts  northward  of  it  towards  London.  Tbf 
Directors  found  that  to  defeat  the  Tamworth  and  Rugby  pfPJ^Qj 
was  of  great  importance  to  the  Company,  and  their  best  energies 
and  exertions  were,  therefore,  turned  to  this  object.  The  South 
Union  was  no  less  the  object  of  jealousy  and  apprehension  ;  .l?yjt 
more  particularly  with  reference  to  that  portion  of  it  extending 
south  of  Stone.  It  happened  also  that  the  project,  for  carrying  a 
line  of  railway  from  Stone  to  Rugby  was  almost  equally  obnoxious 
to  the  Grand  Junction  and  the  London  and  Birmingham  Com- 
panies :  and  the  remaining  part  of  the  South  Union  being  also  a 
competing  line  with  the  Manchester  and  Cheshire  Junction  (at  the 
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M«e  tkne  preparing  for  Parliament),  a  formidable  opposition  wa» 
toon  arrayed  agiunst  the  rival  linen,  though  their  power  and 
Hiflttence  in  Pariiament  were  supposed  to  be  almost  irresistible* 
The  promoters  of  them  did,  however,  labour  under  one  great 
disadvantage,  namely,  that  it  was  clear  that  they  w^e  brought 
forward  as  matter  of  private  speculation,  and  invc^ved  a  vast 
ea|)enditure  of  capital,  without  any  adequate  public  advantage. 
Besides  which,  a  large  number  of  the  landowners,  particularly  on 
the  Tamworth  and  Rugby  line,  were  not  only  dissentient,  but 
joined  heartily  in  the  opposition,  and  contributed  to  it  a  material 
aecession  of  strength.  The  first  decisive  blow  was  struck  against 
that  part  of  the  line  the  opposition  to  which  fell  more  immediately 
iffto  the  hands  of  this  Company.  This  was  the  Tamworth  and* 
Rugby  Une,  which,  after  a  hearing  of  considerable  duration  before 
the  Committee  on  Standing  Orders,  and  an  obstinate  and  protracted 
struggle  subsequently  in  ti^e  House  of  Commons,  was  at  length 
finally  rejected.  The  loss  of  this  line  most  materially  influenced 
the  future  proceedings,  with  regard  to  the  South  Union  Kailway. 
It  left  the  portion  of  that  line  south  of  Stone  perfectly  defenceless; 
and  induced  ike  Committee  of  the  House  of  Commons  to  resolve 
that  it  was  unnecessary ;  a  Kesolution  which  was  carriisd  by  the 
decisive  majority  of  46  to  17.  The  case  being  thus  narrowed 
do^n  to  a  contention  between  the  South  Union  and  the  Cheshire 
junction  Companies,  for  the  line  from  Manchester  to.  Stone>  ther 
Committee  recommended  an  amalgamation  of  the  two  Companies 
which  was  carried  into  ^ect ;  and  a  line  was  selectee),  under  the 
direction  of .  a  military  engineer  appointed  by  Uye  GoveT&m^^U 
The  whole  progress,  and  tilie  termination  of  these  proceedinga- 
(ioombined  with  other  circumstances),  have  been^uchas  to  producer 
in  the  minds  of  the  Directors  the  strongest  conviction  that  a: 
sinlilajc  competition  will  not  again  be  att^oipted ; — or  if  it  shonld 
bcj,  ihat  it  will  as  signally  fail. 

A  congrmation  of  avtoh  a  view  of  the  subject  is  happily  afforded 
by  tbe^  relative  position  in.  which  this  Company  and  the  Nortih 
MidlsUid  Company  are  now  placed.  It  will  be  remembe:?^  tba* 
at  tt|e^  general  meeting,  held  after  the  passing  of  the  Act>  it  was 
cij^^^^^mefi  that  the  application  to  Parliansyent  for  a  branch  ta 
^hotxton  should  not  be  renewed,  in  consequence  of  a  prefect  ^jbocb 
wW^^ihea  before  the  puldic,  on  the  part  of  another  Compaij^y^  tp. 
fdhri  a  line  of  railway  from  Sheffield  to  the  northern  terjniwa  pf 
tb^  Miflaiid  Counties  Railway  at  the  Trent.  The  Dire.ctors, 
Ib^wey^,  finding  that  the  Company  alluded  to  were  not  in  i^ 
^fa^adon  to  apply  to  Parliamenit  for  any  part  pf  their  lipje>  tho|igitit 
ft  tJifeir  duty,  under  the  then  existing  circunj^tancfii^  to  gjve  notic^ 
olT  aiiap^UcatSon  fpr  a^  extei^iotn  of  .the  Midl^d  Counties  Railway 
to  a  junctipn  with  the  Noi^th  Midland  at  Clay  Cros8»  which  w^ 
aaD^tioiiied  by  a  special  meeting  of  propi^etors,^  conyene,d^  fpr  ih^ 
purpose,  and  the  applicatipn  was  accordingly  made.    Thia^  bei^g. 
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to  a  certain  extent  a  competing  line  with  the  North  Midland,  waa 
opposed  by  that  Company  (who  were  themselves  before  Parliament 
for  considerable  deviations),  and,  in  consequence  of  a  technical 
difficulty,  which  from  the  nature  of  the  case  could  not  be  avoided, 
the  proposed  extension  was  rejected  by  the  Committee  on  Standing 
Orders.  The  collision  thus  produced,  led  to  a  negotiation  between 
the  two  Companies,  which  has  been  carried  on  with  l^e  matiud 
feeling  of  amity  which  ought  to  subsist  between  Companies  whose 
interests  are  so  closely  allied:  and  though  time  has  not  yet 
sufficed  to  settle  finally  the  terms  of  carriage  and  other  matters  of 
minute  detail,  the  Directors  have  the  satisfaction  of  announcing 
to  the  meeting  that  the  basis  of  an  arrangement  has  been  fully 
agreed  to,  by  which  it  is  distinctly  stipulated  that  the  traffic  of  tlie 
North  Midland  Railway  from  Derby  southwards  is  to  be  mcttf^ 
to  the  Midland  Counties  Company. 

In  another  respect  (in  which  however  this  Company  hasbeett 
'  precluded  from  interfering,  by  the  terms  of  an  arrangement  entered 
into  last  session,)  the  proceedings  in  Parliament  during  the  present 
session  have  been  highly  favourable  to  the  interests  of  the  Com- 
pany. The  proposed  South  Midland  Railway  Company  made 
their  application  for  a  line  from  Leicester  to  Blisworth,  in  the 
hope  of  superseding  the  portion  of  the  Midland  Counties  line: 
between  Leicester  and  Rugby ;  but  their  Bill,  instead  of  being 
riead  a  second  time,  was  referred  to  a  Select  Committee,  to-  inquire 
into  the  sufficiency  of  the  subscription  contract,  to  which  it  was 
alleged  that  there  were  fictitious  signatures,  or  parties  of  an 
irresponsible  description,  to  a  considerable  amount.  The  Coat" 
inittee  have  not  even  yet  made  their  report,  but  it  is  generally 
believed  th^  result  will  be  such  as  to  put  a  stop  to  the  scheme 
altogether. 

IHie  Directors  have  further  the  satisfaction  of  reporting,  that 
contracts  have  been  entered  into  for  the  formation  of  the  whole 
line  from  Derby  to  Nottingham,  which  has  been  already  com- 
menced; and  it  is  engaged  to  be  completed  by  the  first  of 
November  in  the  ensuing  year. 

The  Directors  thought  it  right  to  turn  their  first  attention  to 
this  portion  of  the  line,  as  it  is  the  easiest  and  the  cheapest  in 
point  of  execution,  and  will  afford  a  return  for  the  capital  expanded 
at  an  earlier  period  than  could  have  been  effected  on  any  ot^er 
part  of  the  railway. 

The  Directors  have  also  caused  the  whole  of  the  line  from  the 
Trent  to  Leicester  to  be  staked  out,  and  the  plans,  surveys,  and 
working  drawings  to  be  completed,  and  it  is  now  in  a  state  for  the 
letting  of  contracts  at  any  moment. 

The  Directors  being  perfectly  alive  to  the  difficulties  which  at 
present  surround  every  undertaking  requiring  a  quick  outlay  of 
capital,  have  used  their  most  anxious  endeavours  so  to  arrange  the 
progresa  of  the  works  aa  to  press  as  lightly  and  as  graducdly  aa 
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possible  upea  tiie  resources  of  the  shareholders.  They  have  made 
but  one  call  of  5L  per  cent*  since  the  passing  of  the  Aet ;  9iid  i^m 
caution  whid  they  prd^^tose  to  exereise»  while  it  will  not  prevent 
them  firom  a  steady  continuaDoe  of  the  works,  will  enable  taem  to. 
dispense  with  requiring  the  paymeiM^  of  any  further  call  earlier 
than  the  month  ox  October  next.  The  Directors  ai:e  decidedly  oi 
opinion  that  the  line  between  Leicester  and  Kugby  should  b^ 
proceeded  with*  at  the  earliest  period  allowed  by  the  restrictive 
clause  in  the  Act,  which  will  be  on  the  1st  of  August*  The  twof 
Ibid  olject  will  be  thus  effected,  of  making  progress  with  some  of 
the  heaviest  works,  and  securing  the  communication  with  Londoi^ 
The  Directors  are  also  of  opimon  that  np  time  should  be  lost  in. 
securing  the  land  along  the  whole  of  the  line,  in  order  to  prevent 
the  naceasity  of  a  further  application  to  Parliament.^ 

The  Directors  have  prepared  a  statement  of  accounts  up  to  the 
present  tinie»  by  which  it  will  be  seen  that  the  receipts  of  the 

Company  have  been •    <    •    £.75,254f  18    7 

Their  disbursements    ,    ^    ^    .    .    ^       57,376  13    8 


Leaving  a  balance  hi  hand  of  «  .  .  £37,878  4  11 
Notwithstanding  the  unparalleled  state  of  depression  of  the 
money  market,  more  than  half  of  the  last  call  has  been  paid.  The 
payments  are  gradually  continuiug,  and  the  whole  of  the  shares 
(with  some  trifling  exceptions)  have  been  ascertained  to  be  hel4 
by  persons^  of  undoubted  responsibility. 

Upon  the  whole,  the  Directors  have  the  greastest  confidence  b^ 
assuring  the  shareholders  that  the  events  of  the  past  year  haye  but 
served  to  establish  the  Midland  Counties  Railway  upon  a  iiriu  ufiA 
sure  basis ;  and  they  look  forward  with  a  well-grounded  hope  that 
their  future  exertions  will  be  attended  with  a  success  beneficial 
alike  to  the  public  and  to  the  individuals  who  have  enibarked  their 
capital  in  the  undertaking. 

General  Account  of  the  Receipts  and  Disbursements  of  the  Midland 
Counties  Railway  Company,  to  the  20th  of  June,  1837> ' 


ia37«  .  J^r.  £.    «.  4. 

June  20th,  To  Galls  of  j^lO. 
per' cent,  on        £,    s.  d. 

if  1^000,600.  ioo,t)oo  0  a 

l4afe«4)7  Qwak  in 

arrear  .  .  .  25,283  0  0 

^  ^.-,.-, — 74,717  0  0 

^  Itiietest  on  Exchequer 

Bilk 408    9  1 

Ti»Intereit  ooBanker'n  Ba- 

Unoes  and  CalU  in  anear    129    9  6 


£76,254  18  7 


1836.  Cr. 

Aug*  12th,  By  Expenditure 
in  obtaining  the  Act  (ai 
per  Abstract  A)  .  .  .  .  28,776 

1837. 

June  20th,  By  Payments  on 
account  of  Parliamentary 
Expenses  in  the  Session 

of  1837 2,(^9 

By    General    Expepdituie 
since  the  Act  was  obtained 
(as  per  Abstract  B)    .  .  6,699 
By  Exdieqner  BiUs  .  .  .  16,298 
By  Cash 21,078 


£.    1.  i. 


14 


3iB 


06 

6  ft 
88 


^75,254  18  7 
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<  (A). 

AbstrcUit  of  Parliameniarp  and  other  Ex'penses  previous  to,  and  €n 
obtaininff  the  Act,  from  the  Year  1833,  to  August  12/A,  1836. 

£.    «•    d. 

Advertising,  Printing,  Travelling,  and  Directors' 

Expenses  in  obtaining  the  Act 2,089  12     1 

Law  Expenses,  Expenses  ofWitnesses,  &c.   .  .  .  '7,912  2    0 

Engineering  and  Surveying 12,415  8  11 

.Parliamentary   Agents,   including   Counsel    and 

Parliamentary  Fees 4,299  17    6 

Salaries,  Sundries,  &c.,  from  1833 2,059  0  11 

£28,776     1     5 


Abstract  o^  Expenditure  since  the  Act  was  obtained. 

£.      s,  d* 

Land 1,076    0  0 

Works 1,100     0  0 

Engineering  and  Surveying 1,656     7  1 

Printing  and  Advertising 273     7  6 

Direction 1,000    0  0 

Office  Expenses,  Salaries,  &c 702  19  i 

Travelling  Expenses  and  Sundries 790     6  7 

£6,599     0  6 
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Vinous  Fermentation. — A  French  chemist,  M.  Latour,  has  lately 
been  pursuing  the  subject  of  vinous  fermentation  by  the  aid  of  the 
microscope,  and  the  following  are  the  conclusions  he  comes  to : — 

1st.  That  beer  yeast  is  an  assemblage  of  small  globulous  bodies, 
susceptible  of  being  reproduced,  consequently  organized,  and  not 
a  substance  inert  or  purely  chemical,  as  supposed. 

2d.  These  bodies  appear  to  belong  to  the  vegetable  kingdon^, 
and  to  be  regenerated  in  two  different  manners. 

3d.  They  appear  not  to  act  on  a  solution  of  sugar,  except 
whilst  they  are  in  what  may  be  called  a  living  state ;  from  whence 
we  may  conclude,  that  it  is  very  probable  they  disengage  carbonic 
acid  from  this' solution,  and  convert  it  into  a  spirituous  liquor. 

M.  Latour  also  considers  that  yeast,  as  an  organized  matter, 
merits  attention. 


SCIENTIFIC    AND    MISCELLANEOUS   INTKLLIOENCB.       115 

Ifit.  Because  it  msf  be  engendered  and  developed  in  some  cif- 
eumstaxices  very  promptly,  even  in  the  midst  of  carbonic  acid,  as 
in  brewers'  vats. 

2d.  Because  its  mode  of  generation  presents  peculiarities  of  a 
kind,<  which  have  not  -been  observed,  in  regard  to  other  micros- 
copic productions  composed  of  isolated  globules^ 

5il.  Because  it  does  not  perish  by  very  great  cold,  not  more 
than  by  the  privation  of  water. 

New  Method  of  Caiking  Ships, — Mr.  Yetts,  of  Yarmouth,  has 
taken  out  a  patent  for  a  new  method  of  calking  sea-boats,  which- 
renders  them  water-tight,  and  prevents  the  oakum  from  being 
pressed  out  by  the  straining  of  the  planks.  Mr.  Yetts  effects  this 
by  introducing  a  narrow  strip  of  caoutchouc  (India  rubber)  on 
each  side  of  the  threads  of  the  oakum  on  the  outer  sheath  of  the 
vessel. — Noneieh  Mercury. 

OsciikUion  of  the  Fixed  Points  of  Thermomeiers, — ^A  series  of 
ezperioBents  by  M.  Despretz  have  lately  shown,  that  the  fixed 
points  of  thermometers  oscillate  in  experiments  sometimes  as  much 
as  ^  of  a  degree  of  Cent.  For  instance,  if  they  have  previously 
been  kept  at  a  very  high  temperature,  the  boiling  and  freezing 
points,  are  sensibly  lower,  and  if  at  a  low  temperature  these  points- 
are.sensibly  higher  than  their  mean  state.  The  same  effects  take 
place  in  .stretching,  compressing,  or  twisting  bodies ;  they  do  not 
return  to  their  natural  state  exactly  when  once  materially  put  out 
of  it,  at  least  unless  after  a  long  interval  of  time. 
■  CkUcukUing  £oy^-^A  boy,  named  Vito  Mangiamele,  the  son  of 
a  shephevd  ia  the  neighbourhood  of  Syracuse,  who  has  never  had 
any  Jsstruction,  has  been  examined  before  the  Academy  of 
Sciences,  and  has  given  extraordinary  proofs  of  powers  of  calculafo 
tion,  which  would  require  in  other  individuals  some  knowledge  of 
mathematics.  .T)ie  first  question  put  to  him  was  to  find  the  cube 
root>of  B,796»4'16,  which,  he  answered  in  1-^  minutes  to  be  156.  A 
second  was  to  find  such  a  number  that  five  times  its  square  added 
to  its  cube  should  equal  42  times  the  number  increased  by  40 ;  in 
less  than  a  minute  he  answered  5.  This  is  the  solution  of  a  cubic 
equation.  A .  third  question  required  the  solution  of  an  equation 
of  the  fifth  degree,  namely  of 

a^^  4  a?  =  16779. 
After  four  or  five  minutes,  he  answered,  hesitatingly,  3 ;  but  on 
being  toM  he  was  wrong,  in  a  few  instants  after  he  gave  the  true 
answer,  7.  The  fourth  was  to  find  the  10th  root  of  282,475,249, 
which  in  a  very  short  lime  he  gave,  7*  A  commission,  consisting 
of  several  mathematieians,  have  been  named  to  push  the  inquiry 
further  and  to  report  thereon. . 

Cemtntr^The  followiag  receipt  for  a  cement  is  given  in  one  of 
the  scientific  journals  of  France.  Steep  an  ounce  of  isinglass  for 
twentytfomr.  hours  in  half  a  pint  of  spirits  of  wine,  then  dissolve  it 
ov6raslow  fire,  keeping  it  covered,  that  it  may  not  evaporate; 
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then  take  six  cloves  of  garUc,  previously  pounded  in  a  morfar,  monA, 
squeeze  the  juice  through  linen  into  the  isinglass;  oork  the  whole 
together  for  a  short  time,  and  the  mixture  wUl  cement  either  ^^bu» 
or  crystal. — Mining  JoumdL 

Covering  for  the  jRocfs .  of  BuUdingsm — A.  ccMnmission  »i  tha 
members  of  the  Academy  of  Sciences  has  lately  been  sitting  foi) 
the  purpose  of  inquiring  into  the.  best  covering. for  the  cathedral 
at  Chartres.  They  have  reported  and  decide  against  the  use  of 
lead,  because  of  its  weight,  the  necessity  for  frequent  repairs,  and 
the  danger  to  the  men  from  its  melting  in  case  of  five^  Thonghr 
iron  plaie  is  successfully  employed  in  Russia  for  coverings,  they  do 
not  tiunk  it  would  suit  the  climate  of  France  on  account  of  thet 
expense  of  maintaining  it.  The  commission  had  a  ctmsiderable 
leaning  towards  recommending  iron  plates  tinned,  beeause  of  a» 
new  process  with  this  metal  by  M.  Sorel,  which  enables  it  success-' 
fully  to  resist  oxidation,  even  when  under  the  influence  of  more 
active  agents  than  air  and  humidity ;  but  they  thought  the  proofs  had 
not  been  sufficiently  long  to  justify  their  reconmiending  it  for  public 
buildings.  After  considering  at  some  length  the  rival  merits,  of 
copper  and  zinc,  they  decided  in  favour  of  the  latter ;  firsts  oi^ 
account  of  the  expense,  which  would  be  about  two-thirds  that  of 
copper;  and,  secondly,  because  an  experience  of  above  twenty  yearoi 
has  shown  that  when  the  superficies  of  zinc  is  oxidised  to  an  insen- 
sible depth,  the  thin  film  of  oxide  adheres  so  closely  to  the  sub-t 
jacent  metal,  as  to  become  a  sort  of  a  preserving  coat  to  it,  and 
oppose  the  progress  of  alteration.  There  were  some  olgections  ta 
the  emplojpent  of  zinc  by  reason  of.  its  great  combustibilifyat 
very  high  temperatures,  and  the  commission  rejeots.it  wheoevei^ 
wooden  rafters  were  employed,  but  the  cathedral  in  questi^ 
having  iron  rafters,  alters  the  case.  They  recommend. the  zinc 
plates  to  be  simply  fastened  with  dasps,  for  the  purpose  of  aUqw^f 
ing  the  utmost  freedom  to  contraction  and  expansion  on  account  of 
changes  in  the  temperature,  and  to  avoid  any  contact  with  plaster  oc 
calcareous  mortars,  which  rapidly  corrode  it. 

Inroads  of  the  Bcdtic* — This  sea  on  the  side  of  Prussia  has  been 
making  idow  and  steady  encroachments  on  the  land.  There 
existed,  between  seven  and  eight  centuries  since,,  a  province  named 
Witlandie,  which  has  been,  by  little  and  little,  yielding  up  its  soil 
to  the  sea,  and  is  now  entirely  covered  with  the  waters. 

JRailway  Novelty  Extraordinary < — Accident  gave  us  a  glimpse 
the  other,  day  of  one  of  the  drollest  specimens  of  ingenious  absiuTf 
dity  we  ever  remember  to  have  seen.  It  was  no  less  than  a 
model  of  a  railway  to  take,  an  invalid  up  to  bed !  I  A  moveable 
ndway  is  hiid  up  the  stairs  with  a  curve  at  the  top,  the  invent<»r 
saith  not  of  what  radius,  and  a  suitable  carriage  .provided  on  which 
the  invalid  is  to  be  placed.  He  is  then,  drawn  secundum  regtditm 
by.  a- servant,  with  the  aid  of  .a  aysteih  of  pullies,  .to  the  first  land*- 
ing.     Being  quietly  deposited  in. one  comer,  there  he  must. wiut 
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while  the  servantf  carries  up  and  places  the  rails  on  the  next  flight  of 
stairs.  Another  pulley  hauling  gets  him  to  the  second  landing. 
The  rails  hare  to  be  again  removed,  and  the  invalid  proceeds  on 
his  third  stage ;  and  so  on  to  his  last  lift.  How  he  is  to  get  into 
bed  when  he  is  arrived  up  stairs  we  are  not  informed.  Pi*obably 
the  ingenious  inventor  has  not  yet  recovered  from  the  exhaustion 
kis  mentai  "powers  must  naturally  have  experienced,  in  so  great  an 
effort,  to  be  able  to  decide  on  this  yet.  It  will  doubtless  come 
forth  in  a  second  edition  quite  new  and  worthy  of  the  first. 

Fucusnatans, — In  the  Atlantic  Ocean  on  the  west  of  the  Azores, 
is  an  immense  bank  of  floating  weed,  known  to  sailors  under  Iei 
variety  of  names,  the  curiosity  of  which  is  that  it  always  retains  \ik 
situation  in  longitude  and  latitude,  is  of  an  extent  nearly  equal, 
says  Mr.  Arago,  to  that  of  all  France,  and  is  in  a  part  of  the 
bcean  which  has  not  been  fathomed,  neither  has  it  any  apparent 
Communication  with  the  bottom,  or  any  known  lands.  Three  con-' 
jectures  have  been  started  with  respect  to  its  cause.  Oiie  party 
supposes  the  weeds  are  generated  and  propagated,  like  some  ^esb- 
water  weeds,  where  they  are ;  another  that  they  are  brought  by 
the  Gulf  of  Mexico  current  across  the  Atlantic  to  the  place  they 
occupy ;  and  a  third  that  they  grow  at  the  bottom  of  the  sea  under; 
or  very  nearly  under,  where  they  are  found,  and  ascend  to  the  sur- 
face after  being  accidently  detached  from  their  roots.  This  last 
opinion  has  been  conflrmed,  almost  to  demonstration,  from  the  ob- 
servations of  Captain  Bennet.  During  a  calm,  with  a  brilliant  sun,  and 
^e  vessel  at  rest,  he  has  observed  this  weed  gradually  ascending 
from  a  great  depth,  at  least  thirty  yards  or  more.  When  it  first 
i^^adies  the  surface  it  is  of  an  apple-green  colour,  but  shortly  fades 
iMl'tams  (6  a  reddish,  and  afterwards  to  a  brown  colour.  It  then 
soon  decomposes,  separates  as  a  powder,  and  disappears.  The  dif- 
ferent appearances  in  the  various  stages  towards  dissolution.  Cap- 
tain Bennet  thinks,  may  account  for  its  having  been  considered  to 
be  an  assembli^^-'of  different  kinds  of  weed.  He  has  no  doubt 
that  with  a  very  long  Hne  the  bottom  in  that  place  might  be 
reached* 

iStrudhire  in  M€  Ashes  of  Plants. — The  Rev.  J.  B.  Read  has 
hitely  published,  in  the  <<  Philosophical  Magazine,"  some  interest- 
ing experiments  tending  to  prove  the  existence  of  structure  and  an 
**  osseous  system  "  in  plants.  "  I  procured,"  says  this  philosopher, 
*^  a  platinum  spoon  and  a  large  spirit  lamp.  Portions  of  plants 
were  then  submitted  to  an  intense  heat  until  the  carbonaceous  parts 
were  entirely  dissipated,  and  only  a  few  apparently  white  ashes 
remained.  The  specimens  thus  incinerated  consisted  chiefly  of 
grasses,  together  with  barley,  wheat,  &g.,  and  in  all  of  them  I  have 
been  able  to  discover,  by  means  of  the  microscope^  a  most  beau- 
tiful, and  in  many  a  most  elaborate,  structure.  Even  the  white 
ashes  of  ^  slaty  coal '  furnish  most  beautiful  examples  of  vegetable 
remains."     The  magnifying  power  used  was  about  300  linear. 
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^  JEleeiro'Maffneiism, — ^In  our^lAst  we  mentioned  an  appiieationf 
of .  eleotroHoiagnetism  to  kteomotive .  camages^  ^  by  ;a  Mr, .  Thomas 
pav^nport»  an  American  .blackanitk*  The  following-  is  a  deaonpo 
tion  of  it  from  "  SiUiman  a  Journal :" —  :    » 

^  '^  T%e  Rotary  Machine',  composed  of  revolving  Electro-MagneU^ 
with  fixed  pemummt  Magnets*  —  This  machine  was  brought  to 
JJewhaven,  March  .16,  1837,  by  Mr.  Israel  Slade,  of  Troy,  New 
York,  and  by  him  set  in  motion  for  my  examination.  The  moviikg 
part  is  composed  of  two  .iron  bars  placed  horizontally,  and  cross- 
ing each  other  at  right  angles.  They  are  both-.five  and  a  half 
ipches  long,  and  they  are  terminated  at  each  end  by  a  segment  of 
a  circle  made  of  soft  iron ;  these  segments  are  each  three  inches 
long  in  the  chord  line,  and  their  position,  as  they  are  suspended 
upon  the  ends  of  the  iron  bars,  is  horizontal.  > 

'^  The  iron  cross  is  sustained  by  a  vertical  axis,  standing  with  its 
pivot  in  a  socket,  and  admitting  of  easy  rotation^  The  iron*  cross 
ba4*s  are  wound  with  copper  wire,  covered  by  cotton,  and  they  are 
made  to  form,  at  pleasure,  a  proper  connexion  with  a  small  oir* 
cular  battery,  made  of  concentric  cylinders  of  co|^er  and  zinc^ 
which  can  be  immersed  in  a  quart  of  acidulated  water*  Two  semi-, 
circles,  of  stroi^ly  magnetized  steel,  form  an  entire  circle,  inter* 
rupted  only  at  the  two  opposite  poles,  within  this  circle,  which  lies 
horizontally ;  the  galvanized  iron  cross  moves  in  such  a  manner 
that  its  iron  segments  revolve  parallel  and  very  near  to  the  magnetic 
pircle,  and  in  the  same  plane.  Its  axis  at  its  upper  end  is  fitted  -by 
a  horizontal  cog-wheel  to  another  and  larger  vertical  wheel,  to 
whose  ho]:izont£d  axis  weight  is  attached  and  raised  by  the  winding 
of  a  rope.  As  soon  as  the  small  battery^  destined  to  generate  ^ 
power,  is  properly  connected  with  the  machine,  and  dmly  exx^ited 
by  diluted  acid,  the  motion  begins,  by  the  horizontal  movement  of 
the  iron  cross,  with  its  circular  segments  of  flangers.-  .By  tk<t 
galvanic  connexion,  these  crosses  and  their  conaeoted  segments 
are  magnetized,  acquiring  north  and  south  polarity  at  th^  oppo>^ 
site  ends,  and  being  thus  subjected  to  the  attracting  and.frepellisg 
force  of  the  circular  fixed  magnets,  a  rapid  horizontal  movement 'is 
produced,  at  the  rate  of  two  hundred  to  three  hundred  revolutions 
in  a  minute,  when  the  small  battery  was  used,  and  over  six  hun« 
dred  with  a  calorimotor  of  large  size^  The  rope  was  wound  <up 
with  a  weight  of  fourteen  pounds  attached,  and  twenty-eight 
pounds  were  lifted  from  the  floor.  The  movement  is  instantly 
^topped  by  breaking  the  connexion  with  the  battery,  and  then 
reversed  by  simply  interchanging  the  connexion  of  'the  wirea  of 
the  battery  with  those  of  the  machine,  when  it  becomes  equally 
rapid  in  the  opposite  direction."  -•••*^ 

Since  then  a  machine  has  been  exhibited  to  Professor  SiUimaoi 
the  same  in  structure,  but  compo^sd  ^entirely  of  ^^ctro  imagtfets, 
both-  in  its  fixed  and .  revQlviqg<)niemberSf  Profesaor  StlUfHM 
seems  to  be. decided  in.thinkii^  this  machine >will  tbe  peifco% 
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competent  to  produce  rotory  motion  with  a  power  '*  indefinitely 
prolonged/'  azid  *^  probably  beyond  any  limit  which  can  hCf  with 
eeriatniy^  assumed." 

The  subject  has  been  taken  up  with  great  zeal  in  France,  andt 
we  believe,  under  the  auspices  of  the  Acodemie  des  Sciences, 

Notice^  or  Alarm  Gong, — A  very  ingenious  instrument^ .  of 
which  we  have  seen  a  model,  has  been  invented  by  Captain  George 
Smith,  R.N.,  intended  to  give  warning  of  the  approach,  and.  to 
announce  the  course  a  steamer  is  sailing  on  in  a  fog.  It  consbts' 
of  a  gong,  on  which  a  hammer  is  made  to  strike  every  ten  seconds 
a  certain  number  of  blows,  by  very  simple  machinery,  according 
tiy  the  course  a  steamer  is  sailing  on.  For  example,  if  she.be. 
sailing  north,  the  gong  is  struck  once;  if  east,  twice;  if  soulh, 
thrice;  and  if  west,  four  times,  every  ten  seconds.  By  thU 
systematic  method  the  position,  course,  and  proximity  of  a  steamer 
will  be  clearly  announced  to  any  other  vessel.  In  rivers  Capt^n 
Smith  proposes  the  gong  to  emit  single  sounds  every  ten  seconds,. 
which  would  be  enough  to  give  warning.  He  also  proposes  to 
apply  the  instrument  to  railway  trains,  by  the  blowing  of  a 
tnimpet.  The  peculiar  merit  of  the  invention  appears  to  us  to* 
lie  in  the  equability  of  intervals,  and  of  intensity  of  sound,  which 
cannot  be  equalled  by  any  human  means. 

Colossal  Steamers, — An  immense  steamer,  upwards  of  200  feet' 
long,  was  lately  launched  at  Bristol,  for  plying  between  England 
and  America ;  but  the  one  now  building  at  Curling,  Young,  and* 
Co.'s,  Limehouse,  for  the  American  Steam  Navigation  Company, 
surpasses  anything  of  the  kind  hitherto  made.  She  is  to  be  named* 
after  our  Queen,  the  Victoria,  will  cost  from  80,000/.  to  100,.0tX)i.,: 
has  about  150  men  now  employed  daily  on  her,  and  is  expected  tc^ 
be  finished  in  about  November  next.  The  extreme  length  is  about 
253  feet,  but  she  is  237  feet  between  the  perpendiculars,  40J  feet 
beam  between  the  paddle-boxes,  and  27  feet  1  inch  deep,  from  the 
floor  to  the  under  side  of  the  spar  deck.  The  engines  are  two  of 
950-horse  power  each,  with  6  feet  4  inch  cylinders,  and  7  feet 
stroke.  They  are  to  be  fitted  with  Hall's  patent  condensers,  in 
addition  to  the  common  ones.  She  displaces,  at  16  feet  deep, 
2,740  tons  of  water ;  her  computed  tqnnage  is  1,800  tons.  At  the 
water  line  every  additional  inch  displaces  18^  tons.  The  average 
speed  is  expected  to  be  200  nautical  miles  per  day,  and  con^ 
sumption  of  coal  30  tons.  The  best  W^lsh  coal  is  to  be  used. 
it  is  calculated  she  will  make  the  outward  voyage  to  New  York  in 
eighteen  days,  and  the  homeward  in  twelve,  consuming  540  tons 
of  coal  out,  and  360  home.  Expectation  is  on  the  tiptoe  for  th^ 
first  voyage  of  this  gigantic  steamer,  alongside  of  which  other 
steamers  look  like  little  fishing-boats. 

Fai  Meat  and  Weak  Stomachs* — ^When  fat  meats^  or  ^uces 
composed  partly  of  butter  are  takjsn,  and  cold  drink  directly  after, 
the  butter  and  fat  are  rendered  concrete,  and  separated  frpm  ihe 
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Test  of  the  alimetit.  Tbn  x^ngealed  oily  matter,  being  theft 
iapedficolly  Kghtei*  than  the  I'etnaimng  contents  of  the  stomachy 
Haiwims  ^n  the  top  of  the  food,  often  causing  heavy,  uneasy,  and 
pkinfiil  'sensations  abdut  the  cardia  tfnd  bi^ast,  tuid  sometimes  a 
feeling  of  scalding  and  anxiety ;  at  otller  times,  'when  the  Btomach 
regains  its  heat,  this  fatty  matter  is  rejected,  -by  little  aiM  little, 
from  weak  stomachs,  in  oily  regurgitations,  which  are  very  dis--' 
i^^eeable.  In  such  t^tses,  a  little  compound  spirits  of  hartshorn, 
With  a  glass  of  warm  water  and  sugar,  Will  ^dnVert  the  fat  into  a 
-8oap,^nd  give  instant  xeY\eX^-~S^  Jdmes  Murraf/ 8  M^iccd  Essays. 

'Nctturcd  History ^-^A  student  in  natural  history  informs  us,  that 
this  year  is  singular  for  the  fewness  of  butterflies,  and  the  want  of 
brilliancy  in  the  colours  of  those  l^t  appear.  Also  for  the  weak- 
liess  of  the  gnats  that  feed  on  reeds,  and  inhabit  ponds  on  which 
Willows  growj  and  the  length  -of  the  proboscis  of  those  Which  are 
found  near  marshes.  He  also  has  noted  a  peculiar  fragratfce  ift' 
the  honey  taken  in  the  month  of  June.  This  fact  is  not  confined 
to  one  district,  nor  to  one  soil.  He  inquires  whether  these  facts, 
which  have  fallen  under  his  own  notice,  have  attracted  the 
attention  of  other  naturalists  ?  It  is  by  such  observances  important 
'information  may  be  obtained. 

^QttesHon  far  the  Royal  Society, — An  important  question  has^ 
1b^^n  ''pfcjpiibsed  to  nis,  the  solution  of  which  we  cannot  give.  It  has 
been  asked.  What  steps  have  been  taken  by  our  Royal  Society  to 
carry  into  effect  the  proposal  ~m>ide  to  its  Royal  Presidei^t  by 
Baron  Humboldt,  for  establishing  in  different  parts  of  Our  extensile- 
dominions  places  for  ascertaining  the  nature  and  effects  of  terres*- 
tiial  magnetism  ?  The  subject  is  of  great  importance  to  scietic'e  iri 
genend,  and  to  navigation  in  particular,  especially  as  the  charts 
idready  published  on  the  subject  abound  in  discrepancies.  When, 
too,  We  are  informed  that  France,  and  some  other  nations,  have 
afforded  the  greatest  facilities  for  accurate  investigations,  it  cannot 
be  questioned  that,  if  the  resources  of  the  Royal  Society  are  ndt 
adequate  to  the  undertaking,  the  Parliament  would  afford  itd 
aid.  This  would  be  a  noble  commencement  of  a  new  reign,  and 
contribute  to  give  it  the  stamp  o^  advancing  the  safbty  of  travellers 
and  the  security  of  commerce. 

BfflMts  of  Trninds, — A  correspcfndent  observes,  that,  after  the 
cutting  down  of  forests  in  Fraiice,  subseqtfent  to  the  revolution;  it 
was  -made  a  subject  of  inquiry  whether  the  tempei^ture  wa^  the 
same  after  the  forests  were  cut  down,  and  whether  the  rains  khd 
fiftormsWere  less  frequent;  he  infers  that,  nt  the  ensuing  meeting 
of  the  British  Association,  a  proper  subject  for  discussidn  would 
be,  what  will  be  the  effect  of  the  tunnels  and  cuttings  of  our  ridl- 
roads  on  our  springs ;  and  will  the  drains  formed  produce  any 
alteration  in  <he 'elevation  or  depression  of  our  rivers  ?  These  ar^ 
topics  our  etig4neers  have  not  made  parts  of  their  calculations, 
though  they  n^y  affect  our  domei^tic  comforts,  and  ;perhaps  the 
navigation  of  some  parts  of  the  kingdom. 
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Another  circumstance  has  not  be^n  eonteniplai;ed  by  share* 
holders  in  railroads,  of  which  a  new,  if  not  the  present  Chancellor 
of  the  Exchequer  may  be  expected  to  avail  himself;  especially  if 
the  agriculturid  interest  persevere  in  urging  the  repeal  of  the 
malt-taxj  or  the  inhabitants  of  towns  unite  in  demanding  the 
taking  off  of  the  window-tax ;  viz.,  a  tax  on  railroad  conveyances. 
This  will  only  be  doing  justice  to  coach-proprietors,  and  to  those 
who  lend  horses  for  hire,  as  well  as  to  the  Conmussioners  and 
bond-holders  of  our  turnpike-roads. 

Railway  Telegraphs. — Experiments  are  about  to  be  made  on 
the  Birmingham  line,  respecting  the  practicability  of  telegraphic 
communication.  The  principle  is  to  give  motion  to  certain  keys 
at  one  -place,  by  the  action  of  galvanism  through  insulated  wires 
from  the  other.  Words  may  in  this  way  be  spelt,  and  sentences 
communicated,  almost  as  rapidly  as  they  could  be  written.  The 
question  is,  can  the  wires  be  sufficiently  insulated,  and  the  intensity 
sufficiently  strong,  to  produce  the  effect  desired  at  the  distance 
required  ?  A  very  interesting  letter  on  the  subject  appeared  in 
the  «  Times,"  of  July  the  8th,  by  Mr.  WiUiam  Alexander  of 
Edinburgh,  in  which  many  of  the  details  are  gone  into  at  length, 
and  it  is  said,  experiments  are  to  be  made  on  a  line  of  50  or  100 
miles  long. 

Vcdculations  of  Cooking's  ParachiUe. — The  unfortunate  expe- 
riment i$f  Mr.  Cocking,  in  his  descent  on  the  24«th  ult.,^  with 
the  parachute,  has  excited  so  painful  a  feeling  in  the  pifblic 
mmd,  that  we  shall  be  excused  for  saying  a  few  words  ^on  the 
subject.  It  appears  that  Mr.  Cooking's  apparatus  was  an  ijgi verted, 
frustum  of  a  cone,  thirty-four  feet  diameter  at  the  top,  and  three 
or  four  at  the  bottom,  which  was  open.  We  are  informed  ,th^ 
upper  ring  was  a  tin  tube,  about  two  inches  diameter,  and.  the 
lower  a  wooden  hoop ;  the  superficies  of  the  cone  was  strong  linen 
ox  canvass,  and  the  whole,  with  the  basket  in  which  he  was, 
weighed  about  150  lbs.  He  took  up,  we  are  informed^  two  cwt,- 
of  ballast,  making,  with  himself,  a  total  of  about  five  cwt.  We 
know  not  the  proportion  of  the  axis  of  the  frustum  to  either 
diadieter  of  the  cone,  but,  supposing  the  parachute  a  flat  circle, 
which  would  have  been  a  better  form  for  resistance,  of  the  thirty- 
lour  feet  diameter,  it  would  expose  a.  resisting  area  of  little  better 
than  900  square  feet.  With  these  .dimensions  the  mass  would  have 
descended  with  la,  vdocity  of  near  thirteen  miles  an  hou^,  three 
times  greater  than  safety  w«ould  pennit ;  but  from  the  bad  fo^rmatiq^ 
of  the  machine,  and  the  .great  hole  in  the  middle,  the  resistii^ce 
must  have  been  less,  and  the  velocity  greater.  Could  he  have  rid 
himself  of  the  two  cwt..  of  ballast,  he  must  have  desQend^d  more 
&an  ten  miles  an  hour,  that  is  near  three  times  as  fast  as  he.o^ght. 
In  every  way  it  was  an  ill-contrived,  ill-judged  experiment ;  the 
tube  was  too  weak,  and,  we  a^ e  informed,  it  came  unsoldered  tjie 
day  before  he  went  up*     To  descend  with  a,  velocity  of  five  miles 
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an  hour,  rather  too  much  for  perfect  safety,  Teqwires  a  ^^sieMng 
area  of  1,000  square  feet  for  every  100  lbs* ; .  Cocking's  3jad 
only  900}  for  more  than  five  times  the  weight.  His  distance 
was  near  sixty  feet  from  Mr.  Green,  too  much  for  easy  cooh 
munication. 

It  has  been  slated,  that  several  scientific  men  had  approvisdof 
calculations  of  the  safety  of  Mr.  Cocking  s  parachute.  We  -can 
hardly  believe  it ;  we  ourselves,  at  four  o'clock,  gave  our  opioioa 
against  it  to  friends  who  asked  us.  From  the  height,  5,000  feet,, 
stated  by  Mr.  Green,  and  the  time  of  descent^  seventy  seconds,,  or 
more,  observed  by  Mr.  Bishop,  we  perceive  that  our  computation 
of  the  maximum  velocity,  thirteen  miles  an  hour,  would  have  been 
very  near  the  truth,  had  the  parachute  not  have  collapsed.  A  very* 
simple  rule  for  calculating  very  nearly  the  velocity  of  reaching  the 
earth,  is  the  following : — Divide  the  total  weight  of  the  whole  mass 
in  lbs,  by  the  greaiest  horizontal  area  of  the  parachtUe  in  feety  seek, 
the  quotient  in  the  third  column  of  the  tahle^p*  95,  VoL  I.  JRaHway 
Mag.9  and  corresponding  to  it,  in  the  first  column,  is  the  veloeitg  im 
miles  per  hour. 
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Anti-^Dry  Rot, — The  process  for  preserving  timber  from  the 
dry-rot,  known  by  the  name  of  Kyan's  Patent,  is  now  spreadiB^ 
with  a  rapidity  equal  to  the  tardiness  with  whicb  it  began.  TriaJb 
of  its  efficacy  were  begun  nearly  four  years  ago  by  the  Board  of 
Ordnance,  on  a  variety  of  substances.  Eighteen  months  after,  tiie 
bodies  were  examined,  and  not  the  slightest  effect  appeared  on 
those  which  had  been  prepared,  whilst  on  several  of  the  duplicates 
of  unprepared,  the  process  of  destruction  had  made  rapid  strides. 
It  was  then  determined  to  replace  all  the  bodies  in  their  original 
positions,  for  the  purpose  of  undergoing  a  second  examination  at 
another  interval  of  eighteen  months.  This  has  been  done,  and  the 
following  is  Colonel  Hardinge's  report  thereon : — 

"  Royal  Carriage  Office,  Woolwich,  Sept,  28,  1836. 

"  Sir, — ^In  furtherance  of  your  directions,  that  a  second  examina-' 
tion  should  be  made  at  the  end  of  three  years,  to  try  the  e£Ksct  of 
Kyan's  Patent,  I  have  again  to  report,  (and  referring  to  my  former 
one  to  you  of  the  25th  of  March,  1835,)  that  this  day,  accom- 
panied by  the  same  persons  as  on  the  first  occasion,  namely,  the 
deputy  store-keeper  and  constructor  of  this  department,  and  wiih 
Mr.  Terry,  on  the  part  of  Mr.  Kyan,  we  exaipned  the  different 
pieces  of  wood,  canvass,  and  rope  submitted  for  experiment. 

"  1st.  We  j^reed  in  considering  that,  on  the  *  prepared'  woods, 
canvass,  rope,  and  cord  laid  down  in  contact  with  dry-rot,  under 
the  floor  of  the  cadet-hall,  no  impression  has  been  made,  and  on 
the  duplicate  pieces  '  unprepared,'  very  little  effect  has  taken  place 
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OB  the  woodsy  but  the  canvaaiy  and  more  particularly  the  rope  and 
cord,  are  very  much  decayed. 

'  '*  2d.  Of  the  pieces  of  wood  partly  driven  into  the  ground, 
under  the  eaves  of  a  building,  and  exposed  to  the  united  action  of 
sun,  rain,  and  damp-earth,  we  also  agreed,  that  all  the  five  pieces 
of  oak,  ash,  elm,  Memel-fir,  and  American-fir  *  prepared  *  with  the 
patent,  are  quite  sound;  whilst  of  the  duplicate  pieces  < unpre- 
pared,' the  elm  and  ash  were  rotten,  and  the  progress  of  decay  had 
commenced  in  the  three  others,  the  oak  being  least  afiected. 

**  The  woods  used  in  the  foregoing  trials  had,  previously  to 
being  put  down,  been  seasoned  two  years. 

"  We  then  proceeded  to  examine  what  you,  at  Mr.  Terry's 
request,  had  placed  under  the  same  test  as  the  last  described 
woods,  it  appearing  to  be  the  most  severe  trial,  viz. ;  a  piece  of 
oak  five  feet  long,  three  inches  diameter.  A  piece  of  ash,  two 
feet  five  inches  and  a  half  long,  six  inches  and  three  quarters 
diameter.  A  piece  of  elm,  five  feet  one  inch  long,  three  inches 
and  one-eighth  diameter.  All  of  which  came  here  quite  in  a  green 
state,  and  with  the  bark  and  some  leaves  on  them,  and  after  being 
split  down  the  middle  and  marked,  half  of  each  specimen  of  wood 
was  returned  to  be  saturated  with  the  patent,  and  when  sent  back 
again  the  whole  were  put  down,  on  the  31st  of  March,  1835. 
They  were  taken  up  a  few  days  ago  to  dry,  and  we  find  at  the  end 
of  the  year  and  a  half,  that  the  ^prepared '  pieces,  even  to  the 
preservation  of  the  hark  and  sap,  are  perfectly  sound,  and  the 
*  unprepared  *  quite  rotten. 

^^  I  have  the  honour  to  be,  Sir,  &c,  &c., 
(Signed)  <^  Richard  Hardinge,  Assistant  Inspector. 

"  To  Colonel  Sir  John  May,  K.C.B., 
Inspector,  Royal  Carriage  Department. 

"  P.S.  After  Mr.  Terry  was  gone,  the  quality  of  the  prepared 
two-inch  rope  was  tried  with  heavy  weights,  against  a  piece  of  new 
rope,  of  the  same  description,  when  the  strength  of  the  former  did 
not  appear  to  have  been  at  all  afiected  by  the  three  years  it  had 
remained  under  the  floor  of  the  cadet- wall. — R.  H." 

Birmingham  Railway* — This  line  opened  for  the  public  to 
Boxmoor,  about  twenty-five  miles,  on  the  20th  July ;  but  for 
several  preceding  days  the  Directors  and  their  friends  made  daily 
excursions  to  see  that  all  was  right.  The  average  speed  of  the 
trains  is  twenty-two  miles  and  a  half  an  hour,  including  stoppage^, 
and  twenty-five,  excluding  them.  The  carriages  are  made  con- 
venient and  comfortable,  particularly  the  first  class,  but  at  present 
they  work  rather  stiffly.  Considerable  order  and  system  are 
manifested  in  the  arrangements.  There  are  three  classes  of  trains 
which  run  each  once  a  day  from  either  end  at  periods,  stated 
in  the  advertisement  on  the  wrapper.  We  understand  the  conflux 
of  passengers  was  so  great  that  the  Company  found  considera'ble 
difficulty  in  accommodating  them.     No  fair  criterion,  however. 
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can  be  formed  of  the  revenue  of  this  or  of  the  Grand  Junction 
line,  until  the  former  is  finished  to  Birmingham,  so  as  to  complete 
the  railway  x;onnexion  with  London,  Birmingham,  Liverpool,  and 
Manchester. 

JBolton  and  Preston  RaiUoay. — An  amicable  arrangement  has 
at  length  been  come  to  between  the  Directors  of  the  intended 
Bolton  and  Preston  Railway  and  those  of  the  North  Union.  The 
terms  on  which  the  agreement  has  been  made  are,  we  believe,  to  the 
following  effect : — The  Bolton  and  Preston  Company  are  to  be  at 
liberty  to  use  the  North  Union  line  from  Euxton  to  Preston  on 
payment  of  a  toll,  hereafter  to  be  fixed. — Preston  Pilot. 

The  Birmingham  and  Gloucester  Railtoa^  Company  have  been 
for  some  time  confining  th^  operations  to  the  purdiaseoflandand 
ofiice  preparations,  but  are  now  about  to  press  their  works  forward 
with  ail  possible  rapidity. 

Birmingham^  Bristol^  and  TTiames  Junction  Baikoay. — The 
works  of  this  railway  are  advancing  steadily  and  satisfectorilyi 
The  gallery  under,  and  bridge  over  the  Paddington  canal  will  be 
commenced  during  the  present  month,  and  the  construction  of  the 
railway  so  far  advanced  during  the  present  autumn,  as  to  render 
its  completion  by  the  time  the  whole  of  the  London  and  Birming- 
ham line  is  opened,  a  matter  of  certainty.  We  are  glad  to  find 
that  this  Company  by  the  re-sale  of  the  estate  they  have  parcfaased- 
at  Shepherd's  Bush,  are  likely,  through  the  medium  of  tnar  firiend,' 
George  Robins,  to  realise  a  profit  sufficient  to  pun^ade  the  trhole 
of  the  land  required  for  their  line  for  nothing. 

Brighton  Railway. — The  union  of  the  Companies  alluded  to 
in  our  last  number  has  been  completed,  and  an  Act  has  been 
|)assed  giving  effect  to  the  arrangement,  which  on  reference  to  the 
Act  is  as  follows : — 
Messrs.  Stephenson's  Co.  have  seven  Directors,  and  11,000  shares 

Rennie's  Company  "  five  «  «     11,000     « 

South-Eastern  Brighton        «  five  «  "      6,600     " 

Mr.  Gibbs'  «  three  «  «      5,400     " 

—  Mills'  or  Cundy's  "  «  «      2,000     « 


Making  a  capital  of 86,000  shares 

of  50^.  each,  the  whole  of  which  are  rateably  to  be  allotted  by  the 
Provisional  Directors  of  each  of  the  five  Companies  among  the 
holders  of  shares  in  those  Companies  respectively.  A  provision  is 
made  in  the  Act,  that  each  Company  shall  defray  its  own  expenses 
lip  to  the  13th  day  of  June,  1837,  and  in  order  to  equalize  the 
capital,  the  shares  in  the  new  Company  wiH  be  issued  as  having 
paid  5/.  on  each  share. 

By  the  Act  the  proportion  of  shares  to  each  Company  with 
T^ference  to  its  original  capital  will  be  as  follows  :-^— 
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New.      Old. 

Stephenson's  Company     11  for  10 

Rennie's  11  16 

South-Eastem  Brighton  Company     .  .       1  2 

Gibbs'  .  .       1  5 

Mills*  or  Cundy's  .  .       1  5 

The  value  of  the  exchange  to  be  thus  made  must  depend  on  the 
extent  of  expense  incurred  by  each  Company  up  to  the  time 
specified. 

The  four  first  mentioned  Companies  are  to  declare  their  option- 
or  intention  to  take  shares  within  six  weeks  after  passing  of  the 
Acts  (the  Act  received  the  Royal  Assent  July  15,  1837))  and  failing 
diis,  the  shares  are  forfeited,  and  the  party  released  from  all 
liability  under  the  Act  in  respect  of  his  subscription.  It  appears 
the  South-Eastem  Company  have  the  power  of  purchasing  the 
entire  line  from  Croydon  to  M erstham  within  a  given  period. 

Zhiblin  and  Kilkeifmy  JRaHway  Company. — It  will  be  perceived 
by  ireference  to  an  advertisement  in  our  present  number,  that  the 
Act  for  incorporating  this  Company  has  been  passed,  and  we 
understand  it  is  the  intention  of  the  Directors  to  carry  it  into 
efiect  with  as  little  delay  as  possible. 

JSastem  Counties  Railway. — New  Method  of  Raising  the  Wind. 
— The  Liverpool  and  Manchester  shareholders  in  this  line,  who, 
we  bdieve,  subscribed  a  half  or  more  of  the  capital,  have  declined 
at  pr^BQuit  to  pay  any  more  caUs,  without  naming  when  they  wilL 
Thifi^  we  must  allow,  is  very  naughty  conduct,  but  it  seems  cannot 
be  controlled.  However,  it  is  valuable,  inasmuch  as  it  has  given 
rise  to  one  of  the  prettiest  expedients  to  get  a  little  of  the 
"needful"  ever  contrived,  and  which  deserves,  therefore,  to  be 
widely  known*  It  is  proposed  to  raise  600,000/.,  not  by  way  of 
caB,  but  by  way  of  "  voluntary  advances.^*  This  is  to  be  laid  out 
to  make  etighteen  miles  .of  this  end  of  the  line  to  the  charming 
village  of  Brentwood,  containing.no  less  than  1,692  inhabitants  of 
all  sorts, .sexes,  ages,  and  sizes;  and  eighteen  miles  of  the  other 
end  between  Norwich  and  Yarmouth,  we  believe  a  declining  city 
and  a  dull  fishing-town.  It  has  been  calculated,  mirabile  dictu^ 
that  these  two  fragments,  ninety  miles  apart,  will  "  yield  an  anntial 
revenue  of  upwards  of  150^0001."  that  is  above  25  per  cent.  1 1 1 
Ten  per  cent,  per  annum  out  of  this  is  to  be  paid  to  the  volunteers 
when  these  prolific  parts  are  completed,  that  is,  if  the  money 
comes  in,  eighteen  months  hence,  and  four  per  cent,  from  hence 
to  thence.  We  know  not  who  the  inventor  of  this  pretty  scheme 
and  calculation  of  profits  is,  but  he  well  deserves  to  be  framed  and 
glaaed ;  we  shall  shortly  see  the  result  of  his  novel  and  amusing 
bait.  Meanwhile  we  just  beg  to  remind  our  readers,  that,  by 
the  last  census,  Norwich  has  a  population  of  only  61,110,  and 
Yarmouth  of  21,115,  while  Liverpool  has  a  population  of  165,175» 
and  Manchester  of  270,961 ;  yet  these  two  towns  of  more  than 
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five  times'  the  population,  which  carry  on  perhaps  the  greatest 
trade  of  any  two  of  equal  «ize  in  England,  and  faave  probably  forty 
times  the  trade  and  intercourse  of  the  two  former,  return  an 
annual  profit  of  only  10  per  cent.  What  the  trade  ot  Brentwood 
is  we  cannot  learn,  but  we  are  told  it  is  a  fine  air,  and  therefore, 
can  be  recommended  to  the  cockneys  as  a  good  place  to  put 
children  but  to  nurse,  which  may  be  the  traffic  calculated  on. 

We  have  heard  of  an  amusing  expedition  of  the  chairman,  a 
director,  the  secretary,  and  the  engineer,  to  view  the  works  on 
the  11th  ult.,  which  we  are  told  thiey  did  find  by  dint  of  perseve- 
rance, and  wIb  are  only  sorry  our  limits  will  not  allow  us  to  give 
an  account  of  it.  We  are  told  they  gave  a  dinner  to  500  work- 
men. If  this^is  not  a  misprint  for  50,  will  they  be  kind  enough 
to  give  us  the  names  of  100,  and  tell  us  where  they  are  employed  ? 

French  Railway. — ^The  French  Chambers  have  just  voted  a 
railrofid  from  Alais,  in  the  mountains  of  CevannlBd,  to  Beaucaird 
on  the  Rhone,  passing  by  Nismes.  The  Government  lends  240,000/. 
to  the  undertakers,  the  latter  promising  to  furnish  coal  to  the 
Ffen*ch  Government  steamers  at  Marseilles  at  20  per  cent,  under 
the  present  price.  By  means  of  this  railroad  English  coal  is  to  be 
undersold  at  Marseilles;  and,  according  to  the  report,  these  mines 
were  to  supply,  not  merely  the  Mediterranean  ports,  but  Bordeaux 
itseXf.-'^NewcaMle  ConranL 

The  Gravesendy  I}over,  and  Kent  Maiheays,*^A  general  Meet- 
ing of  the  shareholders  of  these  Companies,  now .  united  in  the 
Kent^jwas  held  at  the  George  and  Vulture' Tkvem,  July'6<li,  Thos. 
Philpotts,  Esq.  in  the  chair.  The  substance  of  the  r^ort  'was,  that 
a  compromise  had  been  proposed  to  the  different  claimants  against 
the  Company,  which,  if  sanctioned  by  the  meeting,  would  leave  a 
dispOsiible  balance  of  1500/.,  with  which  five  shillings  per  share 
might  be  immediately  paid  off*  to  the  holders  of  scrip  receipts,  or 
certificates,  in  the  Gravesend  Company;  that  another  meeting 
should  be  called  at  the  end  of  six  months,  to  determine  what 
should  be  then  done  with  the  balance  in  hand ;  and  that  the  Conot- 
mittee,  appointed  to  examine  the  state  of  the  Company's  afiairs, 
recommend  the  meeting  to  apply  to  Mr.  Godwin  to  dissolve  the 
injunction,  the  Company  paying  the  costs.  Very  high,  and,  we 
believe,  well-deserved  compliments,  were  paid  to  the  upright  con- 
duct of  the  Directors,  by  the  before-mentioned  Committee,  which 
was  felt  and  acknowledged  by  the  meeting  in  very  handsome  reso^ 
lutiohs*  *  One  man,  who,  we  hear,  had  figured  in  getting  up  the 
late  petitions  s^ainst  companies,  annoyed  the  meeting  with  a  long, 
rambling,  rigmarole  about  what  he  thought  the  ^^dooty"  of  the 
Directors,  which  wlas  listened  to  with  patience,  and  received  with 
decorous  contempt  by  the  meeting.  1^  Chairman  soon  settled 
the  matter,  by  offering  at  once  to  answer  then  and  th^e  any  ques- 
tions <whieh  ^c6uld  be  put  to  him*  This  was  a  piece  of  bufnness- 
Uke  p»i9ni|>ti^cte  and  candour  highly  gratifying  ie  the  meeting,  but 
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evidently  tod  mueh.  for  the  object  of  the  cackling  indiyidual,  who 
was  thereby  almost  instantly  reduced  to  silence. 

Grectt  WesB^ern  Railway. — The  contract  for  the  rails  between 
Londou  luid  Maidenhead  (aboat  3000  tons)  has  been  taken  at 
25  per'  cent,  below  the  last  estimate  submitted  to  the  proprietors. 

Gigantic  7Va«n.-i— On  Monday  week  the  "  Atlas"  engine  brought 
down  on  the  Newcastle  and  Carlisle  Railway,  from  Milton  to  Car* 
Hsle,  a  train  of  one  huncbed  waggons  of  coals,  lime,  and  coke,  the 
weight  of  which  could  not  be  less  than  450  tons,  and  the  length 
nearly  4  quarter  of  a  mile.  The  distance  (lOf  miles)  was  accom- 
plished in  three-quarters  of  an  hour.  This  is,  we  believe,  the 
greatest  mass  ever  moved  by  a  locomotive  engine  over  the  same 
space  in  so  short  a  time* — Carlisle  Journal^  July  8. 

Crrand  Junction  Railway, — This  great  line  opened  with  much 
eclat  on  the  4th  ult.,  and  the  trains  have  continued  to  run  since 
with  regularity  and  certainty.  The  whole  length  of  the  line  from 
Birmingham  to  Liverpool  or  Manchester,  is  97  miles,  which  it  was 
calculated  could  be  run  in  4^  hours — a  little  above  21^  miles  pet 
hour*  We  have,  however,  been  assured  by  an  eminent  engineer, 
that  great  difficulty  is  experienced  in  averaging  more  than  20  miles 
An  hour  throughout  the  line,  with  an  ordinary  load.  It  has  appeared 
to  us  that  a  mean  of  SO  miles  an  hour  might  be  attained ;  but  we 
-have  always  thought  the  miraculous  velocities  anticipated  by  some 
will  never  be  realized  for  any  length  of  road.  This  line  will  shortly 
•put  it  to  the  test,  and  whatever  can  be  done  We  have  no  doubt 
the  Grand  Junction  Directors  will  do.  The  receipts  are  rapidly 
increasing;  but,  as  we  have  observed  in  the  Birmingham,  no  fair 
criterion  of  the  actual  revenue  can  be  attained  until  the  connexion 
with  London  is  complete.  By  this  line  the  mails  between  London 
and  Liverpool,  it  is  stated,  are  already  accelerated  about  12  hours, 
andf  when  the  Birmingham  is  finished,  it  is  computed  the  whole 
length  (206  miles)  will  be  done  in  8  hours — better  say  10. 

Greenwich  RaUway. — The  proprietors  of  this  line  held  a  general 
meeting  on  the  21st  ult,  at  the  City  of  London  Tavern.  From 
two  to  three  hundred  persons  were  present,  and  the  discussion  was 
long^  and  warm,  but  utterly  destitute  of  order  or  regularity.  The 
Secretary  read  a  report,  which  appears  in  another  part  of  this 
journal.  Afterwards,  a  report  of  Col.  Landmann  was  read,  proving 
the  stability  and  strength  of  the  arches,  which  was  confirmed  by 
a  second  from  Mr.  Joseph  Gibbs,  engineer  of  the  Croydon  line, 
and  a  third  by  Mr.  Smith,  the  Company's  surveyor.  Indeed,  Aroin 
every  thing  we  can  learn,  nothing  can  be  more  absurd  than  the 
Ally  rumours  which  have  been  propagated  on  this  subject.  A 
statement  of  the  accounts  was  read,  from  which  it  appears,  that 
the  Company  have  received  400^000/.,  tiiie  original  capital,  and 
1 33^000/.  in  bonds,  or  533,000^  in  all;  that  it  will  take  50,000/. 
to  finish  the  line,  whioh,>  with  liabilities  of  near  150,000/.,  will  be 
amply.roviered  by^he  new  capital  of  200,000A,  for  which  «n  Act 
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has  been  obtained.  The  line  will  therefore  cost  TSd^OOO/.,  Tes^ 
100,000/.  in  land,  which  the  Company  have,  and  await  the  fitting 
time  to  sell.  The  real  cost  will  therefore  be  633,000/^  By  an 
actual  examinatioa  of  the  Ccunpany's  books,  we  find  for  10  weeks,, 
ending  July  19,  the  receipts  from  the  traffic  were  10,105^  Is.  6d.>. 
or  50,000/.  per  annum;  the  expenditure,  we  are  assured,  is  only 
20,000/.  leaving  a  profit  of  nearly  5  per  cent  on  the  total  capital  of 
the  line,  supposed  to  be  finished.  This  is  the  present. state  of  the 
Company's  financial  affairs  from  the  best  information  we  can  get; 
As  to  the  future,  it  is  confidently  asserted  by  men  who  understand 
it,  that  as  soon  as  the  line  is  completed  to  Greenwich,  the  revenue 
will  be  at  least  doubled,  while  the  expenses  can  only  increase  in  a 
very  trifling  degree,  they  say  not  5000/.  per  annum ;  but  if  the 
traffic  incre^ed  only  half,  and  the  expenses  10,000/.,  it  would 
leave  a  profit  exceeding  7  per  cent.,  without  considering  any  rent 
from  thic  arches,  or  any  traffic  from  the  Croydon,  Brighton,  and 
Dover  lines,  for  which  Acts  have  been  passed  to  run  on  it ;  and 
without  taking  into  account  any  extension  of  the  line  to  Woolwiohv. 
Gravesend,  Rochester,  Chatham,  Canterbury,  &c^  which  ultimately 
must  take  place. 

Such,  from  the  best  inquiries  and  investigatioa  we  could  meake^ 
appear  to  be  the  position  and  prospects  of  the  Company. 

A  Committee  of  nine  shareholders  are  now  going  into  the  Ccvm- 
pany's.  affairs,  whose  report  will  be  laid  before  the  sharekoldens,  io> 
be  suminoned  at  a  week's  notice.  This  was  the  result  of  resolu- 
tions passed  at  the  meeting.  Others  were,  <^  That  if  the  shares  to 
be  cresLped  for  the  new  capital  of  200,000/.  be  not  taken  up  by  aK 
the  present  holders,  according  to  their  pro^rtions,  they  shall  be  at 
the  option  of  other  holders,  and  then  of  the  public."  2d,  ^^  That 
no  part  of  the  money  now  to  be  raised  by  the  new  shares  shall  foe 
applied  to  any  other  purpose  than  disbursements  of  current. 
expenses,  until  the  report  of  the  Conmiittee  be  received.". 

It  has  been  suggested,  and  we  think  may  be  recommended  by 
the  Committee,  that  the  new  shares  of  the.  200,000/.  shall  have  a 
preference  over  the  old,  and  be  guaranteed  5  per  cent,  interest. out  at 
the  revenue  for  a  certain  term  (ten  or  fifteen  years).;  but  that  when 
the  clear  profits  reach  5  per  cent,  and  above  on  the  exitim  capital, 
the  old  and  new  merge  into  one.  We  think  this .  plan  faar  and 
judicious,  and  no  doubt  would  be  sucoessful.  It  is.evid^tfy  the 
interest  of  the  shareholders  to  raise  the  new  capital,  and  as  speedily 
as  possible ;  neither  is  it  but  right  if  there  be  any  preference,  ihsk 
it  should  be  given  to  the  new  shares. 

We  are  sorry  to  hear  that  Mr.  Walter,,  the  managing  Director^ 
has  resigned.  It  has  been  stated,  that  there  is  a  difference  about 
a  sum  of  money  due  to  him  for  expenses  incurred  in  the  service  of 
the  Company,  by  order  of  the  Board  of  Directors  We  know  not 
the  mierits  of  this,  but  we  do  know,  and  it  is  known  to  every  man 
who  knows  the  Cconpany,  that  if  it  had;  not  been  for  him  the  Act 
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18  wpoMf  notorioitty  that  he  has  sino&  served  ike  interests  of  the 
QoBspsixkf  vith  aa  isdustrj  and  zeal  which  may  abnost  bid  d^ance 
to  Gomparifloii  in  asy  company  or  concern  whatever. 

JSkrwich  J20t7«rfl^v-«We  regret  to  hear  that  this  railway  is  at  a 
complete  stand,  owing  to  the  backward  state  of  the  Eastern  Coun- 
ties* We  thmk  the  Dlrectoics  (query,  Secretary  ?)  of  the  Eastern 
Conntiea  hate  not  behaved  well  to  this  Company,  in  not  informing 
Hksm  of  their  intuition  to  stop  at  Brentwood^  and  thus  occasming 
tkenr  an  unnecessary  outlay  by  the  depouting  plans,  &c.  for  the 
BBKt  session.  We  think,  too,  the  Eastern  Counties  Company  are 
net  justified  in  fbrming  the  usdess  part  of  their  line  between  Norr 
wici  and  Yarmcmtfa,  until  at  least  they  have  comi;deted  it  to  the 
Ibtmer  plaee,  and  thus  given  the  branches  the  means  of  joining 

Irieh  Chmmissienm — Tlfee  Commissioners  are  gone  to  Ireland,  to 
inspect,  with  the  engineers  Messrs.  Vignoles  and  McNeil,  the  lines 
intaided,  mpropriis  persanif*  This  is  the  proper  and  business- 
like course ;  their  eyes  will  be  much  more  faithful  informants  than 
their  ears. 

Midbmd  CounHea  Rmhoay.-^YoT  the  proceedings  of  this  Con^ 
pany  we  refer  our  readers  to  the  Directors'  repdrt,  in  the  present 
mtmber. 

Nemcasth  and  Carlisle  Railway* — About  1500  men  are  now, 
we  believe,  employed  on  the  middle  portion  of  tiiis  line,  between 
H^kwbistle  and  Baydon  Bridge,  whidi  leaver  no  doubt  of  its 
being  finished  before  the  end  of  the  year,  when  the  Une  between 
'EecUbugk  and  the  Canal  Basin  at  Carlisle  (a  distance  of  60  miles) 
wil  be  findsbed.  The  revenue  is  now,  on  the  part  completed, 
gfadiiaily  imsres^ing,  and  for  the  four  weeks  ending  the  8th  July, 
we  are  informed  the  receipts  have  been  as  follows : — Week  ending 
17th  June,  895/.  6s.  lid,;  ending  24th  June,  1004/.  12s.  lid.; 
^€bng  Isl  July^  1085/.  15s.  3d. ;  ending  8th  July,  1144/.  6s.  8d.~ 
New^tdk  J&iirnaL 

Jfeweaaikf  North  SiiekUh  and  Tynemouth  Sailwc^-^The  first 
ground  broken,  l^e  west  end  of  the  line,  is  at  the  east  end  of  the 
kte  Lord  Stowell's  garden,  in  front  of  Ridley  viUas.  A  tunnel  is 
to  pass  under  the  turnpike-road,  between  80  and  90  yards  long, 
and  16^  foet  in  height.  The  road  is  to  be  raised  about  2^  feet. 
A  large  hsmdsome  stone  bridge  is  to  cross  the  Ousebum,  of  five 
arehes,  three  of  116  feet  span,  and  two  of  110  feet.  The  height 
&om  the  Bum  will  be  106^  feet.  The  Company  are  desirous  to 
have  a  station  at  the  Manors  if  they  can.  From  the  station  in  the 
Manors  to  Byker  Hill  the  line  will  be  very  nearly  straight ;  then  a 
[^ight  curve  of  1  j^  miles,  and  afterwards  it  continues  straight  for 
three  miles,  to  Willington  Dene.  The  formation  of  the  line  is 
necessarily  at  present  going  on  in  patches.  The  ravine  at  Willing- 
ton  is  to  be  crossed  by  a  bridge  of  seven  arches  of  120  feet  span 
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each,  and  74?^  feet  above  the  level  of  the  ground.  The  station  at 
present  proposed  for  the  termination  of  the  railway  at  Shields  is 
on  the  South  side  of  Northumberland-square,  with  a  Ijranch  to  the 
Steam  Ferry  at  the  new  Quay,  and  the  Company  intend  to  con- 
tinue the  railway  in  a  direct  line  to  Tynemouth  Haven,  for  which 
they  are  now  seeking  Parliamentary  powers, 

Preston  and  Wigan  Railway* — ^Great  exertions  are  making  to 
expedite  the  completion  of  this  undertaking,  two  thousand  two 
hundred  and  forty-eight  workmen  are  now  employed  on  it.  The 
progress  made  with  the  bridge  over  the  Ribble  has  been  rather 
retarded  by  a  want  of  timber  used  in  constructing  the  arches. 
In  the  neighbourhood  of  Leyland,  for  several  miles,  the  line  is  so 
forward  as  to  permit  the  Directors  to  have  an  excursion  along  it.   ' 

SmUk  Western  Railway, — At  a  meeting  lately  held  of  this 
Company  it  appeared  that  29,000/.  had  been  received  in  deposits^ 
and  the  balance  now  in  hand  was  14«,186/.  It  was  considered  the 
New  Standing  Orders  would  render  it  necesscuy  to  dissolve  the 
'Company,  and  resolutions  requiring  the  Directors  to  call  a  meeting 
of  the  shareholders*  for  that  purpose  were  passed. 

Southampton  Railway. — The  works  of  this  line  to  Kingston  are 
fast  proceeding  towards  completion.  They  would  be  able  to  open 
to  Guddford  much  earlier  than  the  time  proposed,  next  spnng,  but 
it  is  thought  advisable  not  to  be  too  quick,  and  to  allow  Hue 
embankments  time  to  consolidate. 

Standing  Orders. — The  New  Commons'  Standing  Orders 
require  a  deposit  of  10  per  cent,  in  the  Bank  of  England  or 
Government  securities,  previous  to  proceedings  in  the  House. 
Their  other  regulations  are  also  such  that  nothing  short  of  actual 
working  plans  can  be  deposited.  The  variation  of  the  level  is 
limited  to  two  feet  in  towns,  and  five  feet  in  open  places,  without 
the  consent  of  the  owners  of  the  soil ;  and  the  inclination  is  no 
where  to  be  altered  more  than  three  feet  per  mile.  The  eflTect  of 
the  two  first  eases  will  be  to  raise  15  per  cent,  at  once  on  the  totdl 
capital,  which  will,  we  apprehend,  be  the  means  of  stopping  this  species 
of  improvement  nearly  altogether.  The  two  next  are  another  fetter 
on  the  money  of  companies  for  the  advants^e  of  landowners,  and 
a  new  stimulus  for  them  to  carry  on  their  extortions  and  plunder, 
even  after  the  Act  is  obtained ;  for  unless  the  companies  "  come 
down "  to  the  satisfaction  of  the  landowners,  they  can  make  con^ 
paratively  no  alterations,  however  necessary,  but  if  they  do,  they 
may  accomplii^h  whatever  they  like.  The  Lords'  Standing  Chrders, 
with  respect  to  the  subscription  contract,  are  mad«  with  ranch 
more  judgment.  They  require  the  contract  to  hove  been  entered 
into  subsequent  t()  the  previous  session;  three-fourths  of  the 
^capital  to  be  subscribed  for;  and  5  per  cent  paid  on  all  subscribed 
shares. 
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PARLIAMENTARY  PROCEEDINGS. 

House  of  Commons. 

Progress  of  Bills  since  oor  last : — ^ 

Bishop  Auckland  and  Weardale^  and  also  the  Commercial 
(London  and  Blackwall),  read  a  third  time  June  9th. 

Progress,  of  Bills  in  the  Lords  since  our  last : — 

Thirty-two  Bills  have  received  the  Royal  assent  since  our  last,  and 
only  Bine  all  the  session  before;  so  that  out  of  118  notices  given, 
only  41  have  passed.  The  Bills  passed  since  our  last  are — bishop 
Auckland  and  Weardale ;  Birmingham  and  Derby  Junction ;  Bol-. 
ton  and  Preston ;  Chester  and  Birkenhead ;  Chester  and  Crewe ; 
Clarence  (Durham) ;  Clarence  (Hartlepool) ;  Cork  and  Passage ; 
Dublin  and  Drogheda ;  Dublin  and  Kilkenny,  or  Great  Leinster 
and  Munster;  Dundalk  Western;  Durham,  Junction;  Durham 
and  Sunderland;  Glasgow,  Paisley,  and  Greenock;  Glasgow, 
Paisley,  Kilmarnock,  and  Ayr;  Great  North  of  England  (Castle 
Eden);  Great  Western  (Paddington);  and  ditto  (Trowbridge); 
Kilmarnock  a,nd  Troon ;  Leicester  and  Swannington ;  London  and 
Birmingham ;  London  and  Brighton,  Rennie's;  London  and  Green  •* 
wich,  2d;  London  and  Southampton;  Manchester,  Cheshire,  and 
Staffordshire;  Maryport  and  Carlisle;  Police  and  Govan;  Sla-. 
mannan  ;  South-Eastem,  London,  and  Dover ;  Taff  Vale,  Merthyr 
Tydfil ;  Wishaw  and  Coltness ;  York  and  North  Midland, 


THE  LORDS*  STANDING  ORDERS  FOR  RAILWAY 

BILLS,  AS  AMENDED  1837, 

1.  That  all  Standing  Orders  relative  to  Railway  Bilhi  heretofore  in  ex- 
istence be  repealed ;  and  that  in  lieu  thereof  the  Allowing  Orders  be  the 
Standing  Omers  relative  to  Railway  Bills^ 

2.  That  at  the  commencement  of  every  session  of  Parliament  a  Standing 
Order-  Committee  shall  be  appointed,  consisting  of  forty  Lords,  besides  the 
CShairman  of  the  Committees  of  the  House  of  Lords,  who  shall  be  always^ 
Chairman  of  such  Standing  Order  Committee. 

3.  That  three  of  tl^e  Loras  so.  appojiited,  inchiding  the  Chahman,  shall  be 
a  quorum* 

4.  That  previous  to  the  Second  reading  of  any  private  1%R  relating  to 
Railways  in  the  House  such  Bill  shall  be  referred  to  the  Standing  Ghrder 
Committee,  before  which  the  compliance  with  the  Standing  Orders  relatnre 
to  notices,  to  the  depositing  of  plans  and  sections  and  books  of  reference, 
lists  and  estimates,  and  to  apphcations  for  the  consent  of  the  owners  and 
occupiers  of  lands,  and  to  any  other  matters  which  may  be  required  by  the 
Standing  Orders  to  be  done  by  the  parties  promoting  such  Bill  previous  to. 
^e  second  reading  of  such  Bill,  shall  be  proved. 

5.  That  any  parties  shall  be  at  liberty  to  appear  and  to  be  heard  by 
Aemselves,  their  agents  and  witnesses,  upon  any  petition  which  maybe 
referred  to  the  Committee,  complaining  of  a  noncomphance  with  the  Standin^^ 
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Orders,  provided  the  matter  complained  of  be  specifically  stated  ib  sucIi 
petition;  and  that  sucb  petition  be  presented  on  or  before  tbe  second  day 
after  the  introduction  of  the  Bill  into  this  House. 

6.  That  such  Committee  shall  report  whether  the  Standing  Orders  have 
been  complied  with ;  and  if  it  shall  appear  to  the  Committee  that  they  have 
not  been  complied  with,  they  shall  state  the  faets  imon  which  theds  decision 
is  founded,  and  any  spetM  cinrnmstaaeea  c<mnecl»a  with  the  case,  and  also 
their  opinion  as  to  the  pcopriety  of  dispenttng  wit^L  ^y  of  the  Standing 
Orders  in  such  case. 

7.  That  three  dear  days  notice  be  given  of  the  meeting  of  such  Com- 
mittee. 

'  8.  That  no  Committee  on  any  private  Bill  relating  to  railways  shall  have 
p>ower  to  examine  into  the  compliance  with  the  Standing  Orders,  nor  into 
a^y  part  of  the  contents  of  any  notice,  list,  application  in  Wntii^,  estimate^ 
book  of  reftreilc^y  or  contract,  or  of  any  copy  of  any  notice,  liat,  applicatioa 
in  vrMagf  eirfamate,  book  ai  reference,  or  contract,  nor  of  any  plan  or  section^ 
or  copy  Sc  any  plan  or  section,  which  are  or  may  be  hereafter  ordered  hy 
any  Standing  Order  of  the  House  to  be  given,  made,  deposited,  or  pro- 
duced by  the  parties  applying  for  such  private  IB^ll  previoufdy  to  the  second 
reading  thereof  in  the  House,  excepting  only  in  so  far  as  may  be  required 
tb  enable  such  Committee  to  report  as  to  the  sufficiency  of  the  estimate  to 
be^px^ved  m  evidence  before  ti^em,  a^xording  to  tbe  Staadiog.  Orders  of  the 
House. 

9.  That  all  private  Bilk  lebiing  to  railways,  wbiph  shall  have  been 
apposed,  and  in  which  any  Amendments  shall  have  been  made  in  £he  Com- 
mittee, shall  be  reprinted  as  amended  previously  to  the  third  reading,  unless 
the  Chairman  of  the  Committee  shall  certify  that  the  reprinting  of  such  Bill 
is  unnecessary. 

Stanjdi^ng  Orders,  Compliance  with,   to  be  proved  be- 
fore THE  Committee  on  Standing  Orders. 

1«  Notices^— That  when  any  application  is  intended  to  be^ma^e  to  Par- 
liament for  leave  to  bring  in  a  Bill  for  making  any  railway,  or  for  varying, 
extending,  or  enlaiging  any  ndlway  already  autiioriced  to  be  made,  or  for 
continuing  or  amencBng  any  Act  passed  for  any  of  those  purposes,  or  for  ihe 
alteration  of  the  eldsting  tolls,  rates,  or  duties  iqKm  any  such  railway^  notices 
of  such  intended  application  be  given,  except  in  tiiose  cases  where  notices 
in  confiMinity  with  uie  existing  Standing  Orders  for  the  session  next  after 
the  pi^^sent  session  of  Parliament  shall  have  been  given  in  the  months  of 
Fetouary  and'  Maorch  in  tlie  present  year. 

2.  That  such  notices,  except  as  hereinafter  mentioned,  do  Qontain  the 
naiAes  of  the  l^arishes  and  townships  and  extra-parochial  places  fhwi,  in, 
through,  and  into  which  any  such  railway  is  intended  to  be  made,  varied, 
extended,  or  enlaiged ;  and  shall  state  tiie  time  and  place  of  the  dej^sit  of 
•the  plans,  sections,  and  bo<^  of  rderence;  and  if  an  alteration  in  any 
exkone  toRs,  rates,  or  duties  is  intended  to  be  proposed^  the  intention  of 
proposing  such  alteration  be  expressed  therein.  But  in  case  any  9uch  BUI 
shall  be  for  the  purpose  only  of  aiteiing  any  existing  tolls,  rates,  or  duties, 
or  of  jcontinuing  or  amending  any  former  Act,  solely  for  tl^  purpose  of  tolls. 
It  shall  not  be  necessary  to  msert  in  such  noticea  th«  names  of  the  several 
parishes  and  townships  and  extrarparodiial  places. 

3*  That  #uoh  notices  be  inserted  in  the  London,  Edinburgh,  and  Dublin 
Gasette,  as  the  case  may  be,  twice  in  each  of  the  months  of  October  and 
November  immediately  preceding  the  introduction  into  Parliainent  of  the 
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Bill  for  whidi  such  implication  is  intended  to  be  made,  and  also  twice  in 
«ach  of  the  aforesaid  months,  in  some  one  and  the  same  newfipaper  of  every 
county  in  or  through  which  any  such  railway  is  intended  to  be  made,  or  in 
which  any  railway  already  auUiorized  to  be  made  is  intended  to  be  varied, 
extended  or  enlarged,  or  if  there  is  no  such  paper  printed  therein  respectively, 
then  is  the  newspaper  of  some  countv  a^mnuig  thereto. 

4.  That  the  notices  mentioned  in  the  preceding  Order  shall  also  be  given 
at  the  genera]  quarter  session  of  the  peace  which  shall  have  been  holden  ibr 
every  and  each  county,  riding,  or  division  in  or  through  which  any  such 
railway,  or  variation,  extension,  or  enlargement  of  any  railway,  authorized 
to  be  made,  tshail  be  situated,  at  Michaelmas  or  Epiphany  prece4ing  the 
session  of  Pariiament  in  which  such  application  is  intended  to  be  made,  by 
affixing  such  notice  on  the  door  of  the  session-house  of  each  and  every  such 
county,  riding,  or  division  where  such  general  quarter  session  shall  be  hc^den, 
save  and  eiccept  as  to  any  Bill  for  such  purposes  in  Scotland ;  in  which  case, 
instead  of  affiidng  sncfa  notices  on  the  door  of  the  sesrion^house,  such  notices 
sihaH  be  written  or  printed  on  paper,  and  affixed  to  the  church  door  of  the 
parid  or  parishes  in  or  ihreugh  which  such  railway,  variation,  extension,  or 
enhffgement  is  intended  to  be  made,  for  two  Sundays  in  each  of  the  months 
of  September,  October,  and  November  immediately  preceding  the  intisoduc- 
tion  mto  Parliament  of  the  Bill  Ibr  which  such  application  is  intended  to  be 
made. 

5.  Plai^.— Tfiat,  (except  in  those  cases  where  maps  or  plans  and  sections, 
books  of  reference,  and  copies  or  extracts  from  the  same,  in  conformity  with 
ihe  heretofore  existing  Stiuiding  Orders  for  the  session  next  afler  the  prjBsent 
jiession  shall  have  been  deposited  and  lodeed  as  required  by  such  Standing 
Orders,)  a  map  or  plan  ana  section,  and  also  a  duplicate  of  such  map  or  plan 
and  section,  of  the  whole  (^such  intended  railway,  and  also  of  any  intended 
variation,  extension,  or  enlargement  of  uiy  railway  authorised  to  be  made, 
upon  a  scale  of  not  less  tJiati  four  inches  to  a  mile,  shall  be  deposited  for 
imblic  inspection  at  the  office  of  the  clerk  of  the  peace  of  every  county,  riding, 
txr  division  in  England  or  Ireland,  and  in  the  office  of  the  principal  sher^ 
clerk  in  Scotland,  in  or  through  which  such  railway,  or  such  variation,  ex- 
tension, or  enlargement,  is  intended  to  be  made,  «n  or  before  the  30th  day 
of  November  immediately  preceding  the  introduction  into  Parliament  of 
the  Bill  for  which  such  appHcation  is  intended  to  be  made,  which  map  or 
plan  shall  describe  the  line  of  such  intended  railway,  or  of  such  intended 
Tarialtion,  extension,  or  enlargement,  and  the  lands  in  or  through  which  the 
same  is  intended  to  be  made,  together  with  duplicate  boc^s  of  reference, 
containing  a  list  of  the  names  of  the  owners  or  reputed  owners,  lessees  or 
reputed  lessees,  and  occupiers  of  such  lands  respectively ;  and  where  such 
xaflway,  or  such  variation,  extension,  or  enlargement,  is  intended  to  pass 
through  any  bufldings,  yards,  court-yards,  or  land  within  the  curtUage  of 
any  buildmg,  or  through  any  ground  cultivated  as  gard^is,  an  additional 
plan  of  such  buildings,  yards,  Imid,  and  ground,  and  of  the  said  railway, 
riiall  be  laid  down  upon  a  scale  of  not  less  than  a  quarter  of  an  inch  to  every 
100  fept;  and  that  where  it  is  the  intention  of  the  parties  to  apply  for  powers 
to  make  any  lateral  deviation  from  the  line  of  any  such  railway  or  intended 
variation,  extension,  or  enlargement  of  any  railway  authorised  to  be  made, 
all  lands  included  wiliun  the  limits  of  such  deviation  shall  be  marked  upon 
the  plan ;  and  that  in  all  such  cases  an  additional  plan  of  any  building]  yard, 
court-yard,  or  land  within  the  cintilage  of  any  buildiqig,  or  of  any  ground 
cultivated  as  a  garden,  incKtded  within  the  limits  of  the  said  deviation,  shall 
be  laid  down  npon  a  scale  of  not  less  than  a  quarter  of  an  inch  te  every  100 
feet. 
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'6.  Section. — That  the  section  shall  be  drawn  to  the  satiie  horizohtu^ 
j^cale  as  the  plan)  and  to  a  vertical  scale  of  not  less  than  one  inch  to  every 
-100  feet,  and  shidl  show  the  surface  of  the  ground  in  the  line  of  railway 
fliaFked  on  the  plan,  and  shall  also  have  marked  on  it  a  line  showing  the 
^railway  line  when  finished  (which  line  shall  correspond  wi&  the  upper  sur- 
face of  the  rails),  and  a  datum  horizontal  line,' which  datum  line  shall  be 
the  iEiame  throughout  the  whole  length  of  the  railway,  and  shall  be  referred 
to  some  fixed  point  stated  in  writing  on  the  section  near  either  of  the 
termini. 

That  ft  vertical  measure  from  such  datum  line  to  the  line  of  the  raflway 
shaU  be  marked  in  feet  and  inches  at  6ach  change  of  the  gradient  or  inclina^ 
tion,  and  that  the  proportion  or  rate  -of  indlnation  between  each  such  change 
shall  also  be  marked. 

Height  of  Railway. — ^That  the  height  of  the  railway  over  or  under  the 
•surface  of  every  tumpike-road,  public  carriage-road,  navigable  river,  canal, 
or  railway,  or  junction  with  a  railway,  shall  be  marked  in  figures  at  every 
crossing  thereof ;  atid  if  there  shall  be  no  such  crossing  in  any  half  mOe, 
'then  the  height  over  or  under  the  surface  of  the  ground  shall  be  marked 
once  in  that  space ;  and  if  any  alteration  in  the  present  level  or  rate  of 
inclination  of  any  turnpike-road,  carriage-road,  or  railway  be  intended,  then 
the  same  shall  be  stated  on  the  said  section. 

Tunnelling. — That  where  tunnelling  as  a  substitute  for  open  cutting,  or 
-arching  as  a  substitute  for  solid  ei&bankmeiit,  is  intended,  the  same  shaS  be 
'markea  both  on  the  plan  and  section. 

7.  Clerks  of  Peace,  and  Feb^ — ^That  the  dei^s  of  the  peace,  or  their 
"respective  deputies,  do  make  a  memoriid  in  writing  upon  the  maps  or  plans, 

sectieois  and  books  of  reference  so  deposited  with  Siem,  denoting  the  time 
-at  which  the  same  we^  lodged  in  their  respective  offices,  and  do  at  all 
seasonable  hours  of  the  day  permit  any  person  to  view  and  examine  the 
same,  and  to  make  copies  or  extracts  therefrom,  such  person  paying  for  the 
same  the  suib  of  one  shilling  for  every  such  inspection,  and  the  furmer  sum 
of  one  shilling  for  every  hour  during  which  inspection  shall  continue  after 
the  first  hour. 

That  one  of  the  tt^o  plans  and  sections  and  books  of  reference  so  •deposited 
with  the  clerk  of  the  peace,  shall  be  sealed  up  and  transmitted  by  nim  by 
post  to  the  office  of  the  clerk  of  the  Parliaments,  on  or  before  the  3 1st  of 
December  next  afler  such  deposit  with  the  derk  of  the  peace. 

8.  Depositing  Plans,  &c. — ^That  (except  in  those  cases  which  are 
mentioned  in  the  fifth  of  these  Standing  Orders)  on  or  before  the  31st  of 

'  December  immediately  preceding  the  introduction  into  Parliament  of  the 
Bill  for  which  application  is  intended  to  be  made,  a  copy  of  so  much  of  the 

,  said  map  or  plan  and  section,  so  to  be  deposited  as  -aforesaid,  as  relates  to 
each  parish  through  which  any  railway  is  intended  to  be  made,  varied, 
extenaed,  or  enlarged,  together  with  a  book  of  reference  thereto,  shall  be 
deposited  with  the  parish  clerk  of  each  such  parish  in  England,  the  scfao  1- 
master  of  each  such  parish  in  Scotland,  and  the  postmaster  of  the  post  town 
in  or  nearest  to  such  parish  in  Ireland,  for  the  inspection  of  all  persons 
concerned,  at  all  seasonable  hours  of  the  day,  such  person  paying  mr  each 
inspection  the  sum  of  one  shilling. 

9.  That  copies  of  so  much  of  the  Standing  Orders  of  this  House  on  prfvate 
Bills  as  relates  to  the  deposit  of  plans,  sections,  books  of  reference,  and  other 
books  and  writings,  or  extracts  or  copies  of  or  from  the  same,  with  the  clerks 
of  the  peace  of  counties  in  England  or  Ireland,  sheriff  clerks  in  Scotland, 
pariiah  clerks  in  England,  schoolmasters  in  Scotland,  postmasters  iii  Ireland, 
and  other  .persons,  be  made  out  and  printed;  and  that  one  copy  be  delivered 
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to  eyeiy  such  clerk  of  the  peace,  sheriff  clerk,  parish  clerk,  schoolmaster, 
postmaster,  and  other  person,  at  the  same  time,  with  the  plan  or  other 
writingi  or  extract  at  copy  of  or  from  such  plan  or  other  writmg,  deposited 
with  faun. 

10.  That,  previous  to  any  Bill  for  making  any  railway,  or  for  varying, 
extending,  or  enlarging  any  railway  already  authorized  to  be  made,  or  for 
continuing  or  amending  any  Act  passed  for  any  of  those  purposes,  being 
brought  to  this  House  from  the  Commons,  in  which  any  alteration  has  been 
made  in  its  progress  through  Parliament,  a  niap  or  plan  and  section  of  such 
railway^  showing  any  variation,  extension,  or  enlargement  which  is  intended 
to  be  made  in  consequence  of  such  alteration,  shall  be  deposited  in  the  office 
of  the  derk  of  the  Parliaments ;  and  that  such  map  or  plan  and  section  shall 
be  on  the  same  scale,  and  contain  the  same  particulars,  as  the  original  map 
or  plan  and  section  of  the  said  railway,  or  any  variation,  extension,  or 
enlargement  of  any  railway  already  authorized  to  be  made. 

11.  Application  to  Owners,  &c. — That  before  any  application  is  made 
to  Parliament  for  a  Bill  for  making  any  railway,  or  for  varying,  extending, 
or  enlarging  any  railway  already  made,  previous  application  in  writing, 
according  to  a  form  hereafter  specified  marked  (A.),  be  made  to  the  owners 
or  reputed  owners,  lessees  or  reputed  lessees,  by  being  sent  to  their  usual 
place  of  abode  in  the  United  Kingdom,  or,  in  their  absence  from  the  United 
Kingdom,  to  their  Agents  respectively,  and  to  the  occupiers  of  the  lands 
through  which  any  such  railway  is  intended  to  be  made,  varied,  extended, 
or  enlarged,  or  within  the  limits  of  the  deviation  intended  to  be  applied  for ; 
which  application  in  writing  shall  point  out  the  particular  land  or  buQding 
belonging  to  such  owners  or  reputed  owners,  lessees  or  reputed  lessees, 
which  are  purposed  to  be  taken  for  the  purpose  of  such  railway,  and  shall 
also  state  whether  such  railway  is  intended  to  pass  through  such  land  or 
building  upon  the  level  or  upon  an  embankment  or  cutting,  together .  with 
the  greatest  height  of  such  embankment  or  the  greatest  depth  of  such  cut- 
ting respectively,  with  a  reference  to  the  number  on  the  plan  deposited  with 
the  clerk  of  the  parish  wherein  such  land  or  building  is  situated ;  and  that 
such  applications  shall  be  made  on  or  before  the  31st  day  of  December 
immediately  preceding  the  introduction  into  Parliament  of  the  Bill  for 
which  such  application  is  intended  to  be  made ;  and  that  separate  lists  be 
made  of  the  names  of  such  owners,  lessees,  and  occupiers,  distinguishing 
which  of  them,  upon  such  application,  have  assented  to  or  dissented. from 
such  intended  railway,  or  such  variation,  extension,  or  enlargement,  or  are 
neuter  in  respect  thereof:  provided  always,  that  no  power  shall  be  granted 
in  any  private  Bill  relating  to  railways  to  deviate  from  the  line  laid  out, 
without  its  being  specified  in  the  advertisement  that  such  a  power  will  be 
applied  for,  and  to  what  extent. 

12.  Depositing  Lists,  &c. — That  previous  to  any  Bill  for  making  any 
railway,  or  for  varying,  extending,  or  enlarging  any  such  railway  already 
made,  being  brought  to  this  House  from  the  Commons,  the  lists  mentioned 
in  the  preceding  Resolution,  and  estimates  of  the  expense,  and  of  the  pro- 
bable time  within  which  the  whole  of  such  work  may  be  completed,  if  not 
prevented  by  inevitable  accident,  written  in  words  and  not  figures,  and 
signed  by  the  person  making  the  same,  together  with  a  statement  of  any 
alterations  in  the  book  of  reference  which  may  have  arisen  since  the  same 
was  deposited,  be  lodged  in  the  office  of  the  Clerk  of  the  Parliaments,  and 
that  the  receipt  thereof  be  acknowledged  accordingly  by  one  of  the  clerks  of 
the  said  office. 

13.  Depositing  Alterations. — That  where  any  alteration  shall  have 
been  made,  or  shall  be  desired  by  the  parties  to  be  made,  after  the  intro* 
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duction  of  the  Bill  into  Farliaraetii,  in  the  line  of  railwi^,  or  tany  voriotioni 
extension,  or  enlargement  of  any  line  of  railway  already  authorized  to  be 
made,  the  plans  and  sections  for  which  ske^l  have  heen  deposited  and  the 
notices  for  which  shall  have  heen  given  as  hefore  mentioned,  a  plan  and 
section  of  such  alteration  on  the  same  scale  and  conftaining.  the  same  parti- 
culars as  the  original  plan  and  section,  together  with  a  hook  of  se&reace 
thereto,  shall  he  deposited  with  the  Clerk  of  the  Peace  of  every  coniii^, 
riding,  or  division  in  England  or  Ireland,  and  in  tlie  office  of  the  Sheriff 
Clerk  of  every  county  in  Scotland,  in  which  such  alteration  is  proposed  to  be 
made ;  and  a  copy  of  such  plan  and  section,  -so  far  as  relates  to  each  parish, 
together  with  a  book  of  reference  thereto,  shall  be  deposited  with  the  parish 
clerks  of  each  such  parish  in  England,  the  schoolmaster  of  each  such  parish 
in  Scotland,  and  the  postmaster  of  the  post  town  in  or  nearest  to  each  sucii 
parish  in  Ireland,  in  which  such  alteration  is  intended  to  be  made,  one 
month  previously  to  the  introduction  of  the  Bill  for  making  such  work  into 
this  House ;  and  the  intention  to  make  such  alteration  shall  be  published  in 
manner  before  directed  in  the  London,  Edinburgh,  or  Dublin  Gazette,  aa 
the  case  may  be,  and  some  one  and  die  same  newspaper  of  the  county  in 
which  such  alteration  shall  be  situate,  or  if  there  be  no  such  paper  printed 
therein,  then  in  the  newspaper  of  some  county  adjoining  thereto  for  three 
successive  weeks  previously  to  the  introduction  of  the  Bill  into  this  House ; 
and  personal  application,  with  a  notice  in  writing  in  the  form  herein-befiire 
mentioned,  shall  be  made  to  the  owners  or  reputed  owners,  lessees  or  reputed 
lessees,  or  in  then-  absence  from  the  United  Kingdom  to  then-  agento  respeo- 
tively,  and  to  the  occupiers,  of  lands  through  which  any  such  alteration  is 
intended  to  be  made ;  and  the  consent  of  such  owners  or  reputed  ownerS) 
lessees  or  reputed  lessees,  and  occupiers,  to  the  making  of  such  alteratkui, 
shall  be  proved  to  the  satisfaction  of  the  Committee  on  Standing  Orders. 

14.  Plans,  &c..  Printed. — ^That  previous  to  the  second  reading  in  lihis 
House  of  any  Bill  for  making  any  railway,  or  for  var3dng,  exte^ing,  oi 
enlarging  any  railway  already  authorized  to  be  made,  the  map  or  plan  of 
the  said  railway,  or  of  any  variation,  extension,  or  enlargement  or  any  railway 
authorized  to  be  made,  shall  be  engraved  or  printed  upon  the  scale  of  an 
inch  at  least  to  a  m3e,  and  annexed  to  the  prmted  copies  of  the  Bill,  and 
shall  be  laid  upon  the  table  of  this  House. 

15.  Corporations. — ^That  no  Bill  to  onpower  any  railway  company 
already  constituted  by  Act  of  Parliament  to  execute  any  woric,  other  than 
that  for  which  it  was  originally  established,  shall  be  read  a  second  time 
in  this  House,  unless  the  Standing  Order  Committee  shall  have  epedally 
reported — 

1st.  That  a  draft  of  the  proposed  ^U  was  submitted  to  a  meeting  of  the 
proprietors  of  such  Company  at  a  meeting  held  specially  for  that  purpose :  . 

2d.  That  such  meeting  was  called  by  advertisement  inserted  for  four  con- 
secutive weeks  in  the  newspapers  of  the  county  or  counties  wherein  such 
new  works  were  proposed  to  be  executed;  or  if  there  are  no  newspapers 
published  in  such  county  or  counties,  then  in  that  of  the  nearest  OQonty 
wherein  a  newspaper  is  published  : 

3d.  That  sucn  meeting  was  held  on  a  period  not  earlier  than  seven  days 
after  the  last  insertion  of  such  advertisement : 

4th.  That  at  such  meeting  the  draft  of  the  proposed  Bill  was  submitted 
to  the  proprietors  then  present,  and  was  approved  of  by  at  least  three-fifths 
of  such  proprietors. 

That  in  case  any  proprietor  of  such  Company,  or  any  person  autiborized  to 
act  for  him  in  that  behalf,  shall  at  such  meeting  as  aforesaid  have  dissented, 
swih  proprietor  shall  be  permitted,  on  petitioning  the  House,  to  b^  heai^  by 
the  Standing  Order  Committee,  by  himself  or  his  Agents. 
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16.  9uBscftiPTioN  CoirTRA«T8. — ^That  no  such  Ml  shaU  be  read  a  sebond 
time  unless  the  Standing  Order  Committee  shall  report  that  a  sidMcription 
to  the  amount  of  three  fourths  at  the  least  of  the  estimated  expense  shaH 
have  been  entered  into  by  persons  under  a  contract  binding  mesiselves^ 
their  heirs^  executors,  and  administrators,  for  the  payment  <^  die  money  M 
subscribed. 

That  an  subscription  contracts  shall  contain  the  Christifai  and  sunismeS) 
description  and  place  of  abode  of  every  subscriber,  his  ngnatore  to  the 
amount  of  his  subscription,  and  the  name  of  the  par^  witnessing  such  8%- 
nature,  and  the  date  of  the  same  respectively. 

That  no  subscription  contract  shall  be  valid  unless  it  be  entered  into  sub- 
sequent to  the  close  of  the  session  of  Parliament  previous  to  that  in  which 
application  is  made  for  the  BiU,  and  unless  the  parties  subscribing  to  it  bind 
themselves,  their  heirs,  executors,  and  Administrators,  for  the  payment  of 
the  money  so  subscribed. 

That  no  subscription  contract  shall  be  valid  unless  it  be  proved  to  the 
satisfaclion  of  the  Standing  Order  Committee  that  previous  to  the  introduc- 
tion of  the  Bin  into  this  House  five  per  cent,  upon  the  amount  of  each  share 
subscribed  for  has  been  paid,  and  has  been  expended,  or  remains  applicable 
to  the  purposes  of  the  railway  at  the  discretion  of  tibe  Dhrectors  of  the  pro- 
posed Company. 

That  previous  to  the  introduction  of  the  Bill  into  this  Hottie,  copies  e€ 
the  subscription  contract  be  printed  at  Ihe  expense  of  the  promoters  of  the 
Bill,  and  be  delivered  at  the  office  of  the  Clerk  of  the  Parliaments. 

17.  Notice  to  Ownsrs,  &c. — ^That  before  any  Bill  is  introduced  into 
this  House  to  vary  any  ra^ay  authorized  by  any  former  Act,  notice  in 
writing  of  such  Bill  be  given  to  the  owners  or  reputed  owners^  lessees  or 
reputed  lessees,  and  occupiers  of  Ihe  lands  in  which  tlie  part  of  the  rail- 
way authorised  by  the  former  Act  intended  to  be  relinquished  by  the  Kll  is 
situate. 

18.  Railway  kot  to  be  i>roceeded  with  tilx  certain  Plans,  &c., 
DEPOSITED. — ^That  in  all  such  Bills  there  be  inserted  the  following  clauses : 

1.  And  be  it  further  enacted,  That  it  shall  not  be  lawful  for  the  said  com- 
pany to  proceed  in  the  execution  of  the  said  railway  herein-before  authorized 
to  be  made  unless  the  said  Company  shall  have,  previously  to  the  commence- 
ment of  such  work,  deposited  with  the  Clerk  of  the  Peace  of  the  several  coun- 
ties in  England  or  Ireland,  and  in  the  office  of  the  princinal  Sheriff  Cleik  in 
every  county  in  Scotland,  in  or  through  which  the  said  railway  hereby  autho- 
rized to  be  made  is  intended  to  pass,  a  plan  and  section  of  all  such  alterations 
from  the  original  plan  and  section  as  shall  have  been  approved  of  by  Parlia- 
ment, on  the  same  scale  and  containing  the  same  particulars  as  the  original 
plan  and  section  of  the  railway ;  and  also  with  the  clerks  of  the  several 
parishes  in  England,  the  schoolmasters  of  the  several  parishes  in  Scotland 
(or  in  the  Royal  Burghs  with  the  town-clerk),  and  the  postmasters  of  the 
post  towns  in  or  nearest  to  such  parishes  in  Ireland,  in  or  through  which  sueh 
alterations  shall  have  been  authorized  to  be  made,  copies  or  extracts  of  or 
from  such  plans  and  sections  as  shall  relate  to  such  parishes  respectively ;  and 
all  persons  interested  shall  have  liberty  to  inspect  and  make  extracts  from  or 
copies  of  the  said  plans  and  sections,  or  extracts  or  copies  thereof,  paying  to 
the  officer  havmg  the  custody  of  such  plan  and  section,  or  of  such  extract  or 
copy,  the  sum  of  one  shilling  for  every  such  inspection,  and  afler  Uie  rate  of 
•ispence  for  every  one  hundred  words  copied  therefrom. 

2.  Section  Alterations.— And  be  it  further  enacted,  That  in  making 
the  said  railway  it  shall  not  be  lawful  for  the  said  Company  to  deviate  from 
the  levds  of  the  said  railway  as  re&rred  to  the  common  datum  line  described 
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on  the  section  so  approved  of  by  Parliament,  and  as  marked  on  the  same)  to 
any  extent  exceeding  in  any  place  five  feet,  or  in  passing  through  towns 
two  feet,  without  the  consent  of  the  owners,  lessees,  and  occupiers  of  the 
land  in,  through,  or  over  which  such  deviation  is  intended  to  be  made;  or 
in  case  any  street  or  public  caniage-road  shall  be  affected  by  such  deviation, 
then  the  same  shall  not  be  made  without  the  consent  of  the  trustees  or 
commissioners,  or  if  there  be  no  such  trustees  or  commissioners,  without  the 
consent  of  two  or  more  justices  of  the  peace  in  petty  sessions  assembled  for 
that  purpose,  and  acting  for  the  district  in  wnich  such  street  or  public 
carriage-road  may  be  situate,  or  without  the  consent  of  the  commissioners 
for  any  public  sewers,  or  the  proprietors  of  any  canal  or  navigation  affected 
by  such  deviation ;  and  that  no  increase  in  the  inclination  or  gradients  of 
the  said  railway,  as  denoted  by  the  said  section,  shall  be  made  in  any  place 
to  any  extent  exceeding  the  rate  of  three  feet  per  mile ;  and  where  in  any 
place  it  ia  intended  to  carry  the  railway  on  an  arch  or  arches,  as  marked  on 
the  said  plan  or  section,  the  same  shall  be  made  accordingly ;  and  where  a 
4unnel  is  marked  on  the  said  plan  or  section  as  intended  to  be  made  at  any 
place,  the  same  shall  be  made  accordingly ;  unless  the  owners,  lessees,  and 
•occupiers  of  land  in  or  through  which  such  tunnel  is  intended  to  be  made 
-shall  consent  that  the  same  shall  not  be  so  made :  Provided  neverthe- 
less, that  it  shall  be  lawful  for  the  said  Ck)mpany,  with  such  consent  as 
aforesaid,  and  not  otherwise,  to  make  a  tunnel  or  an  arch  or  arches  as 
-aforesaid  not  marked  on  the  said  plan  or  section,  so  that  no  such  tunnel 
shall  be  of  greater  length  than  two  htmdred  yards,  and  that  no  two  tunnels 
be  at  a  less  distance  from  each  other  than  one  hundred  yards  measured  on 
the  line  of  the  railway:  Provided  always,  that  notice  of  eveiy  petty  sessions 
to  be  holden  for  the  purpose  of  obtaining  such  consent  as  aforesaid  shall, 
fourteen  days  previous  to  the  holding  of  such  petty  sessions,  be  given  in 
some  newspaper  circulating  in  the  coun^,  and  also  to  be  AfBxed  upon  the 
church-door  of  the  parish  in  which  such  deviation  or  alteration  is  intended 
to  be  made,  or  if  there  be  no  church,  on  some  other  place  to  which  notices 
are  usually  affixed ;  provided  also,  that  for  the  purpose  of  consenting  to  any 
such  deviation  from  the  said  sections,  and  to  any  tunnelling  or  ardiing  as 
aforesaid,  the  word  **  owners "  shall  be  deemed  and  taken  to  mean  such 

I>ersons  as  are  herein  capacitated  to  agree  for  the  sale  of  and  to  convey 
and  for  the  making  of  the  said  railway ;  and  the  consent  of  such  persons, 
with  or  without  the  consent  of  axky  other  persons  interested  as  owners  in 
the  said  lands,  shall  be  deemed  and  taken  to  be  sufficient  for  such  purposes. 
3.  Curves. — And  be  it  further  enacted.  That  it  shall  not  be  lawful  to 
diminish  the  radius  of  any  curve  as  described  on  the  plan  deposited  with 
the  clerk  of  the  peace  or  principal  Sherifi*  Clerk,  unless  such  radius  exceed 
one  mile,  nor  to  diminish  it  in  any  such  case  so  that  it  shall  become  less 
than  one  mile,  nor  to  diminish  any  greater  radius  by  more  than  a  quarter 
of  a  mile,  unless  where  it  exceeds  two  miles,  or  by  more  than  half  a  mile, 
unless  where  it  exceeds  three  miles  on  the  said  plan. 


1.  Matters  of  Inquiry  by  Committees  on  Bills. 

That  Committees  on  Railway  Bills  do  inquire  into  the  fc^owing  matters ; 
and  that  they  report  specially  thereupon,  except  in  the  cases  hereafter 
provided : — 

(1.)  As  to  the  proposed  capital  of  the  Company  formed  for  the  execution 
of  the  project,  and  the  amount  of  any  loans  which  they  may  be  empowered 
to  raise  by  the  Bill ;  the  amount  of  shares  subscribed  for,  and  the  deposits 
paid  thereon ;  the  names  and  places  of  residence  of  the  Directors  or  Provi- 
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sional  Committee,  with  the  amomit  of  sluires  taken  by  each ;  the  nm&ber  of 
sharehblden  ^o  may  be  considered  as  having  a  locied  interest  in  the  line, 
and  the  amount  of  capital  subscribed  for  by  them ;  and  the  number  of 
other  parties,  and  the  capital  taken  by  them ;  a  statement  of  the  number  df 
shareholders  subscribing  for  2,000^  and  upwards,  with  their  names  and 
residences,  and  the  amount  for  which  they  nave  subscribed. 

(2.)  The  sufficiency  or  insufficiency  for  agricultural,  commercial,  manu- 
&cttirmg,  or  other  purposes  of  the  present  means  of  conveyance,  and  of 
communication  between  the  proposed  termini,  stating  the  present  amount  of 
traffic  by  land  or  water,  the  average  charges  made  for  passengers  and  goods, 
and  time  occupied. 

(3.)  The  number  of  passengers,  and  the  weight  and  description  of  the 
goods  expected  upon  the  proposed  railway. 

(4.)  llie  amount  of  income  expected  to  arise  from  the  conveyance  of 

Sassengers  and  goods,  and  in  what  proportion ;  stating  also  generally  the 
escription  of  goods  from  which  the  laigest  revenue  is  anticipated. 

(5.)  Whether  the  proposed  railroad  be  a  complete  and  integral  line  between 
the  termini  specified,  or  a  part  of  a  more  extended  plan  now  in  contempla- 
tion, and  likely  to  be  hereuter  submitted  to  Parliament,  and  to  what  extent 
the  calculations  of  remuneration  depend  on  such  contemplated  extension  of 
the  line. 

(6.)  Whether  any,  and  what,  competing  lines  of  railroad  there  are  existing, 
and  whether  any,  and  what,  are  in  progress  or  contemplation ;  and  to  state, 
8o  far  as  circumstances  will  permit,  in  what  respects  the  proposed  line  is 
superior  or  inferior  to  the  other  lines,  if  there  be  any :  Provided  always,  that 
no  line  of  railway  shall  be  deemed  a  competing  line  in  contemplation  unless 
the  plans  and  sections  for  the  same,  such  as  are  required  by  the  Standing 
Orders  respecting  railway  Bills,  shall  have  been  deposited  with  the  clerk  of 
the  peace  and  in  the  office  of  the  clerk  of  the  Parhaments  on  or  before  the 
ifirst  day  of  March  then  last  past. 

(7.)  To  state  what  planes  on  the  railway  are  proposed  to  be  worked,  either 
by  assistant  engines,  stationary,  or  locomotive,  with  the  respective  lengths 
and  inclinations  of  such  planes. 

(8.)  To  advert  to  any  peculiar  engineering  difficulties  in  the  proposed  line, 
and  to  report  the  manner  in  which  it  is  intended  they  should  be  overcome. 

(9.)  To  state  the  length,  breadth,  and  height,  and  means  of  ventilation,  of 
'any  proposed  tunnels,  and  whether  the  strata  through  which  they  are  to 
pass  are  favourable  or  otherwise. 

(10.)  To  state  whether,  in  the  lines  proposed,  the  gradients  and  curves 
'  are  generally  favourable  or  otherwise,  and  the  steepest  gradient,  exclusive 
'of  tlie  inclined  planes  above  referred  to,  and  the  smallest  radius  of  a  curve. 

(11.)  To  state  the  length  of  the  main  line  of  the  proposed  line  of  the 
railroad,  and  of  its  branches  respectively. 

(12.  To  state,  generally  the  fitness,  in  an  engineering  point  of  view,  of 
the  projected  line  of  raihoad. 

(13.)  If  it  be  intended  that  the  railroad  should  pass  on  a  level  any  turn- 
pike-road or  highway,  to  call  the  particular  attention  of  the  House  to  that 
-circumstance. 

(14.)  To  state  the  amount  of  the  estimates  of  the  cost  or  other  expenses 
to  be  incurred  up  to  the  time  of  the  completion  of  the  railway,  and  whether 
they  appear  to  be  supported  by  evidence,  and  to  be  fully  adequate  for  the 
purpose. 

(15.)  To  state  what  is  the  estimated  charge  of  the  annual  expenses  of  the 
railroad  when  completed,  and  how  far  the  calculations  on  which  the  charge 
is  estimated  have  been  sufficiently  proved. 
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(16.)  Wliether  the  caJculatioiM  proved  kx  eyidence  before  the  Committee 
have  tatisfttctorfly  estaUisbed  &at  the  revenue  is  likely  to  be  fofficieiit  to 
support  ^e  annual  charges  of  the  maintenance  of  the  raflitied,  aad  stifl 
aUow  profit  to  &e  prqjectorB. 

•(17.)  The  number  of  assents,  dissents,  and  neuters  upon  &e  Ime,  and  tiie 
length  and  amount  of  propeiiy  beloi^^g  to  each  dass  traversed  l^  the  aaid 
ndffoad,  distinguishing  owners  from  ocenpi^rs ;  and  in  the  case  of  any  BiU 
to  vary  the  original  line,  stating  the  above  particolajrs  with  velerence  to  sndi 
parties  only  as  may  be  affeeteaby  the  proposed  devistion. 

(18.)  To  state  tne  name  or  names  of  the  engineers  examined  in  support 
of  the  Bill,  and  of  those,  if  any,  examined  in  opposition  to  it. 

(19.)  To  state  the  main  allegation  of  any  petition  or  petitions  wMch  may 
have  been  referred  to  the  Committee  in  opposition  to  tne  preamble  of  the 
'BSm,  or  to  any  of  its  clauses ;  and  whe&er  the  allegations  nave  been  con- 
sidered by  the  Committee,  and  M  not  considered,  the  cause  of  their  not 
having  been  so. 

(20.)  To  state,  in  addition,  any  circwnstances  whidi,  in  the  opinion  of 
the  Committee,  it  is  desirable  the  House  should  be  informed  of. 

(2.)  Specific  Repliss.— -That  this  House  will  not  proceed,  except  in  the 
oases  hereafter  provided,  with  1^  further  oonsideration  of  r^ort  of  any 
BiU  until  it  has  received  from  the  Committee  specific  replies  in  answer  ito 
each  ef  the  questions  contained  in  ^  ferst  <n  the  Stimding  Orders  with 
i^egard  to  the  proceedings  of  Committees  on  railwi^  Bills. 

(4.)  Petitions.^— That  in  these  -cases  where  no  parties  shaU  appear  in 
fifni^)ort  of  a  petition  in  opposition  to  any  Bills  for  railways  before  fins 
fiouse,  or  where  the  opposition  i^aH  have  been  withdrawn,  it  shall  be  in 
^  discretion  of  the  Ccnnmittee  to  determine  how  far  it  may  be  necessary 
te  inquire  into  the  facts  required  to  be  proved  by  the  first  of  the  Staadmg 
Orders  with  regard  to  the  proceedings  of  Committees  on  raflway  BOk. 

(5.)  Provisions  for  Mortgage. — That  no  such  Bill  shall  be  read  a  Hasi, 
time  in  this  House  imless  provision  be  made  :-— 

(1.)  That  no  such  company  shaU  be  authoiized  to  raise,  by  loan  or 
mortgage,  a  larger  sum  than  one-third  of  their  csfpital ;  and  that  mitil  fifbr 
per  cent,  on  the  whole  of  the  capital  shall  have  been  paid  up  it  shaU 
not  bcf  in  the  power  of  the  company  to  raise  any  money  by  loan  or 
mortgage. 

(2.)  Levex  of  Roads. — lliat  where  the  levd  of  any  road  shall  be 
altered  in  making  any  railway,  the  ascent  of  any  turnpike-road  shall  not  be 
more  than  one  foot  in  thirty  feet,  and  of  any  other  public  carriage-road  not 
more  than  one  foot  in  twenty  feet ;  and  that  a  good  and  sufficient  fence  of 
4bur  feet  high,  at  the  least,  shall  be  made  on  each  side  of  every  bridge 
which  shall  be  erected. 

(3.)  Crossing  Roads. — That  no  railway  whereon  carriages  are  propelled 
"by  steam  shall  be  made  across  any  turnpike-road,  or  other  highway  on  the 
level,  unless  the  Committee  on  the  Bill  report  that  sucli  a  restriction  ought 
not  to  be  enforced,  wit^  the  reasons  and  facts  upon  which  their  opinion  is 
founded. 

(4.)  Failure  of  Completion. — That  in  case  the  work  intended  to  be 
carried  into  effect  under  the  authority  of  the  l^ll  shall  not  have  been  com- 
pleted, so  as  to  answer  the  objects  of  sueh  Bill,  within  a  time  to  be  limited, 
•all  the  powers  and  authorities  thereby  given  shall  thenceforth  cease  and 
determine,  save  only  as  to  so  much  of  such  work  as  shall  have  be«R  aom- 
pleted  within  such  time,  with  such  provisions  and  qualifications  as  the  nature 
(^  the  case  shall  require. 
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FORM    (A)    REFERRED    TO    IN    PAGE    135. 


RaUtoay, 


No. 


Sir, — We  beg  to  inform  you  that  application  is  intended  to  be  made  to 
Parliament  in  the  ensuing  session  for  "  An  Act  [here  insert  the  Title  of  the 
Acf],  and  that  thd  property  mentioned  in  the  annexed  schedule,  or  some 
part  thereof,  in  which  we  tmderstond  you  are  interested  as  therein  stated, 
will  be  required  for  the  purposes  of  the  said  undertaking,  according  to  the 
line  thereof  as  at  present  laia  out,  or  may  be  required  to  be  taken  under  the 
usual  powers  of  deviation  to  the  extent  of  yards  on  eithef  side 

of  the  said  line  which  will  be  applied  for  in  the  said  Act,  and  will  be  passed 
through  in  the  manner  mentioned  in  such  schedule. 

We  also  beg  to  inform  you  that  a  plan  and  section  of  the  said  undertaking, 
with  a  book  of  reference  thereto,  has  been  or  will  be  deposited  with  the 
several  clerks  of  the  peace  of  the  counties  of  [specify  the  counties  in  whitk 
the  property  is  situate"],  and  that  copies  of  so  mueh  of  the  said  plan  and 
section  as  relates  to  the  parish  in  whicn  your  property  is  situate,  with  a  book 
of  reference  thereto,  has  been  or  will  be  deposited  for  public  infection  with 
the  clerk  of  the  said  parish  on  or  before  the  31st  day  of  December  instaa^ 
on  which  plans  your  property  is  designated  by  the  numbers  set  forth  jn  the 
annexed  schedule. 

As  we  are  required  to  report  to  Parliament  whether  you  assent  to  or 
dissent  from  the  proposed  undertaking,  or  whether  you  are  neuter  in  respect 
fliereto,  you  wHl  oblige  us  by  writing  your  answer  of  assent,  dissent,  or 
neutrality  in  the  form  left  herewith,  and  returning  the  same  to  us  with  your 
signatnp'e  on  or  before  the        day  of  next ;  and  if  there  sliouU 

be  any  error  or  misdirection  in  the  annexed  schedule  we  shall  feel  obliged  hf 
your  mforming  us  thereof,  at  your  earliest  convenience,  that  we  may  correct 
ftie  same  without  delay.  We  are.  Sir, 

Your  most  obedient  Servants, 
To 
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Ptineiples  and  Practice  of  Levelling.    By  the  Editor. 

Simultaneous  or  Intermediate  Levels. 

Where  the  ground  is  irregular  or  much  undulating  within 
a  short  distance,  levellers  elude  the  trouble  of  several 
adjustments  of  the  level,  by  fixing  on  a  spot  commanding  a 
number  of  them  at  a  moderate  distance,  on  one  side  of  the 
line  to  be  levelled.  In  the  ordinary  way  of  fore  and  back 
observations,  a  little  inaccuracy  of  the  level,  or  in  its  adjust- 
ments, will  not  show  itself,  because  on  an  average  the 
distance  of  the  fore  and  back  observations  are  about  equal, 
and  therefore  inaccuracies,  or  want  of  perfect  adjustment^ 
nearly  balance  each  other;  but  in  the  cases  of  inter- 
mediate levels,  it  is  much  more  needful  that  the  instrument 
be  a  good  one  and  truly  adjusted.  It  is  also  advisable  that 
the  instrument  be  set  up  as  nearly  as  possible  equi- distant 
from  the  first  and  last  positions^  particularly  if  they  are  any 
great  distance  from  it. 

The  following  plan  of  registering  simultaneous  levels  is 
from  the  managing  surveyor  of  a  very  eminent  engineer. 
For  fewness  of  entries^  it  is  preferable  to  one  we  have 
been  in  the  habit  of  following.  But  we  think  ours  has  the 
advantage  in  simplicity  and  detection  of  error.  We  shall 
describe  both. 

The  first  of  a  series  of  simultaneous  levels  this  gentleman 
enters  as  a  back  sight,  and  all  the  rest,  including  the  last, 
as  fore  sights.  No  intermediate  back  sights  whatever  are 
entered,  as  in  the  annexed  specimen.  The  differences 
between  these  fore  sights  and  the  back  sights,  give  their 
respective  rises  or  falls.  He,  however,  only  reduces  the 
first  and  last  sight,  and  recommends  all  the  intermediate 
one  to  be  left  to  the  last,  '<  that  the  addition  or  subtractions 
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of  them  anajr  not  be  mixed  up  with  IlK  general  mimiliff 

J^vt^ls/'    He  aliko   advises  tbeur  rises,  falls,  and  iedneed 

.'levels  to  be  entered  in  red  ink,  which  will  always  asavk  their 

character;  or  he.  othenwise.  puts  a  mark  aga|n«t  ^e  Iftst 

fore  sights  as,'  for  instance,  against  1*50  md«  4r&8'  ia  the 

:  follQwiog  specimen.    To  find  the  reduced  levels  o{  these 

intermediate   points,   their    rises  and  falls  .4fe  separately 

[referred  to  the  fbrmer  psiocipal  sediuied  kveL  For  example, 

in  the  following  field*  book,  we  start  at  Hfi  e]evaiicH>  aboiie 

mnie  point  of  240  feet;    and  therefore  3^>   IS^t  2-90 

are  severally  added  to,  and  4^60  subtmcted  from  24Q*QO;tf) 

,obtai»  their  respective  reduced  levels^    In:  the  saioe  way 

2-80,  4-60,    1-00  are  also  separately  added  to,  and  2:80 

subtracted  from  244*50 1^  h^ye  their  corresponding  reduced 

levels. 


Sjghu, 


Rise. 


Fall. 


Back  Might  on  Canal. 
GrOa 


*?• 


9-20 


-r 


Sfl5 

10  «« 

J-&OX  4.50 
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20  Llnkb  frotn  hpusfe  on  left; ' 
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On  llnft  (at  copier  hfMnUii^: 


f   '.r 


.  By.  the  same  ioetbod»  w^hkh  is  i;eryrsio?pl?:  a^j^cppp- 
uucali.aU  the.interaiedi^te  redi^ced  levels  ^r^^.agparate  ^e- 
^pendent  reductions,  and  no  succeediog,  r^uped  h^f^  jV^iU 
«#>^^y.tesl)  of  the  truth  of  tb^  prep^ding.  I^  i^  tf||eci)ije 
,iip^4i^<H)s;aDeri«ry  sipjple  and  ei^ijy  gone  q W^jagfti^rf/zfeftt 
.^v^aysin  fiigurea  it  is  cgpsJ^ered  an  ohjeiit,  m^^l^fTM^dkfP 
'SO  jliJt^lytai  creep  iw,,  %p  BPftke,  if  po^i^iblei  ^eilastipqw^KSte- 
tion  a  proof  of  the  :«,cc«xaQy  Qi  a,ll  the  pr,e<<e4lW.<^  T^i^i^flvv 
..plaoj  which  is  done  by  entering  each  of  tbe  InterM^iat^jS^ghts 
.aiof^:  sight  to  that  Uni^  which  pr^^^des  it^ai^d  ^  l^^kitft^)^ 
osAwJUch^  follows  it.  We  tben.  p^oce^  pri^l^lyiflp  kij^ 
iMise  pfrorctioary  1  uMnii^g  si^ht^f  Thu*  we.§boijl4.fl^atee  ^: 
4*1^9  3^S0i  J  0*60  respectively  h^l^  obn^v^iiopia  ^4 
»«0,  mm,  V§lQ;.aiwl  s^ . lik<Bwii^e  640^  12>00*,4 
^spectiyely  bfi^k  obseiviM'ious,  to  \2:O0,/k'6Q^  ii'2Q^  ^f|ffr 
.theaddUion  (if  vei'i&<;^tiQO«_  howevef,  t^c^i^/^.  ^n^lferip^dui' 

mould  JMf^t^  1^9%  4rAWiK^prws  Uipj»,j^,l)ftMflfe'^fe  j 
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tbsit  we  fifaould  leave  no  more  figiues  to  a(14  aptiiaxi  tbe 
preceding  method^  while  the  reduced  levels  would  all  be 
dependant,  and  betray  at  Ihe-end  any- error  in  the  previous 

•'  We  may  aliso  save  labour  in  using  the  rises  and  falls  as 
'Tertfioationsy  by  striking  out  all  but  those  which  stand 
o]»posile  to  the  last  of  the  fore  observations.  By  this  means 
o«ir  addition  in  the  columns  of  ^^  rise^'  and  ^*  fall''  is  reduced 
i/ti  %he  same  as  the  preceding  method.  We  have  described 
'  th^  two,  leaving  it  to  our  readers  to  use  whichever  they 
prefer.  A»  we  said  above,  we  admit  the  former  to  be  more 
econo^cal  in  entries,  but  we  think  the  latter  more  umform 

hnd  sednre  agaimifr  the  existence  of  error. 

• 

Cross  Sections. 

Whenever  the  country  is  to  be  instrumentally  examined 
for  a  line  ql  ra^way,  it  is  usual,  when  carrying  on  the  opera- 
tions of  levelling,  to  take  a  number  of  cross  sections  at 
various  points,  connecting  them  all  with  the  main  system  of 
levels,  $p  a^  tp,  be- referable  to  one  common  datum  line. 
Some  engineers,  having  settled  in  their  owa  mhid  nearly  the 
li^  th^y,  intend  to  fpUow,  simply  direct  cross  sections  hera 
and  there  to  he  made  for  short  distances,  with  the  view  of 
seeing  where  and  how  any  little  deviation  can  be  made- to 
advantage.  Others.. procure  the  be^it  maps  they  can. of  the 
country,.;  and\  order  all  the  roads,  lanes,  and  path$  if  laid 
dptwo^  to  be  levelled  for  miles  rounds  and  the  levels  of  the 
principal  points  to  be  marked  on  the  maps.  By  this  means 
the^^-  get  a  pretty  correct  representation  of  the  face  of  the 
em^ntry.  Others,  again,  direct  a  system  of  reticulated 
'l^Wlhigs  harried  through  the  lowest  parts  of  valleys  and 
%he  highest  ridges  of  hills,  which  they  also  cavefully  lay 
^down'OOs  a  map.  This  is  the  best  possible  method  next  to 
^ittod^Iifng  a  country ;  for  the  most  advantageous  line  can 
'^etw^ds  be  determined  in  the  closet  to  the  greatest 
lykety,'  and  better  than  it  could  in  the  fields 
'  Where  the  surface  of  a  country  is  very  irregular,  it  is  not 
ttiel^ly  Cross  sections  to  the  principal  line  of  levels  that  are 
tAkei!!,  but  cross  sections  to  the  cross  sections  themselves, 
^en  to  the  third,  fourth,  and  higher  degrees*  In  all  these 
i^^it  wHl  be  the  best,  and  in  the  end  the  least  expensive, 
^B  it^ral  be  the  most  correct  way,  to  make  a  survey  of  the 
^untrV  ^rst,  unless  good  m^ps  can  be  obtained,  and  enter 
on  the  plan  itself  the  levels.  But  these  are  matters  that  do 
not  belong  to  observations  on  levelling  strictly  speaking.    I 

l2 
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merely  mention  the  matter  to  show  yotmg  engineers  the 
immense  tftbour  that  is  required  for  settling  the  best  line 
between  two  given  points,  when  the  ground  is  tronblesome. 
Upwards  of  1,000  miles,  I  am  informed,  were  levelled  before 
the  line  of  the  Midland  Counties  was  finally  fixed  on. 

Levelling  with  the  Theodolite, — General  De»eripHon  fsf 

the  Theodolite. 

It  would  take  up  too  much  room  for  us  to  go  into  a  full 
description  of  this  very  useful  instrument.  We  must  there- 
fore refer  our  readers  for  details  to  a  neat  Kttle  work  on  the 
"Principal  Mathematical  Instruments  used  in  Surveying, 
Levelling,*'  &c.,  by  F.  W.  Shnms.  We  may  observe  gene- 
rally, that  the  object  of  a  theodolite  is  to  measure  vertical 
and  horizontal  angles.  For  this  purpose  it  is  constructed 
on  two  brass,  circular,  horizontal  plates,  chamfered  off  at 
the  edges,  easily  sliding  on  each  other,  and  round  a  common 
axis.  The  circumference  of  the  lower  plate  is  divided  into 
360  degrees  and  half  degrees,  and  sometinies  into  qus^ter 
degrees,  or  less.  On  the  upper  is  one,  and  occetsionfldly  two 
or  three,  noniuses,  for  the  purpose  of  subdividing  the  divi- 
sions on  the  lower  plate  into  minutes  or  less  of  a  degree. 
With  thesQ  plates  the  horizontal  angles  are  measured )  the 
upper  one  generally  carries  two  small  levels  at  right  angles 
to  each  other.  The  telescope  has  a  spirit  level  attached  to 
it,  and  is  mounted  in  Ys,  as  in  the  common  level ;  but  these 
Ys  are  fixed  to  an  axis  supported  on  two  upright  arms  tm 
the  upper  plate,  and  to  a  portion  of  a  graduated  circle 
beneath  them.  A  vertical  motion  is  thus  given  to  the  tele- 
licope,  and  the  graduated  circle  slides  close  to  a  fixed 
nonius,  by  which  its  divisions  are  subdivided  into  minutes 
or  less.  For  moving  the  instrument  very  accurately,  and 
by  very  small  quantities,  there  are  various  clamps  and  tan- 
gent screws,  or  rack  work,  to  which  it  is  unnecessary  more 
particularly  to  advert. 

On  the  other  side  of  the  graduated  arc,  there  usually  is  a 
series  of  divisions  marked  "  difference  of  base  and  hypo^ 
ihenuse ;  "  and  another  marked  *^ perpendicular  in  100  of 
baseJ*^  According  to  the  angle  of  elevation  or  depression, 
the  former  shows  how  many  the  base  is  of  the  same  deno<- 
tnination  less  than  the  hypothenuse,  supposed  100,  whether 
it  be  chains,  links,  feet,  &c.  The  latter  also  nhows  how 
many  of  the  same  denomination  the  perpendicular  is,  the 
base  being  100.   '• 

We  might  here  observe,  that  as  there  is  no  instrnofient 
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more  useful  than  the  theodolite,  so  there  is  noue  th^  h^s 
heen  made  in  a  greater  variety  of  shapes  and  forros,  which 
has  arisen  from  the  numerous  attempts  to  improve  it* 

Rectification  and  Adjustments, 

The  first  adjustment  is  to  fix  the  crossing  of  the  wires  iu 
Ijie  optic  axis  of  the  telescope,  which  is  described  p.  66  of 
the  last  number. 

The  second  is  that  of  determining  the  error  of  the  vertical 
reading  vernier,  or  of  ascertaining  the  position  of  the  tele- 
scope when  its  qixis  is  parallel  to  the  plane  of  the  plates. 
Turn  the  upper  plate  round  until  each  of  the  levels  on  it 
is  parallel,  or  nearly  so,  to  a  pair  of  the  adjusting  screws 
beneath,  like  those  in  the  level.  Then  by. aid  of  these 
screws,  and  guided  by  the  said  levels,  set  the  plate  as  cor- 
rectly as  possible  leveL  Turn  the  intersectipq  of  the  cross 
wires  now  to  a  particular  part  of  some  distant  object,  and 
read  off  the  apparent  elevation  or  depression  of  it  on  the 
part  of  the  vertical  circle  by  aid  of  the  nonius.  Take  the 
telescope  out  of  the  Ys  (previously  thrown  open  for  fear  of 
disturbance),  and  reverse  it.  Then  turn  the  upper  plate 
half  way  round,  and  point  the  intersection  of  the  cross  wires 
again  to  the  beforementioned  particular  part  of  the  distant 
object.  The  reading  of  its  apparent  elevation  or  depression 
will  now  be  on  the  contrary  side  of  zero  on  the  vertical  arc. 
If  the  two  readings  are  the  same,  the  nonius  is  correct ;  if 
not  one-half  the  difference  from  the  limb  zero  towards  that 
side  on  which  the  greater  reading  was,  is  the  true  position 
of  the  zero.  In  all  vertical  angles,  therefore,  this  half  differr 
ence  must  be  added  to  readings  on  the  opposite  side  of  the 
limb  zero,  and  subtracted  from  those  on  the  same  side  a^ 
the  true  zero  is. 

J^Aird  ^clfustment. — Having  set  the  plates  level,  and 
brought  the  true  zero  of  the  limb  just  found  to  the  zero  on 
the  vernier,  the  axis  of  the  principal  level,  that  attached  to 
the  telescope,  may  be  set  very  nearly  parallel  to  the  line  of 
collimation  of  the  telescope,  by  simply  turning  the  screw  at 
one  end  of  it  until  its  bubble  settles  in  the  middle.  But  the 
accurate  adjastment  must  be  made  and  proved  as  described 

ia  pp.  66  and  67s  ^o- 1^* 

Fourth  Adjtistfnewt. — The  preceding  adjustments  enable 
us  to  set  the  axes  of  the  telescope  and  level  parallel  to  each 
other,  and  to  a  line  in  the  plane  of  the  plate  under  the  tele- 
scope. The  next  and  last  adjustment  we  shall  notice  is 
that  of  making  the  vertical  plane  in  which  the  telescope 


iritfecs,  truify  ^erp^ndlctilttr  to  thfe  plane  of  Us  horiaonlttl 
tnOticm.  '  Ordinary  tevds  hai^  no  adjostfiieiit  of  thisisurt 
provided  :  the  instrument  is  supposed  to  be  turned  oat  trad 
iri  this  respect  from  the  hands  of  the  maker.  In  \'ery  fine 
tK^odolite«  the  frame  carrying  the  pillars  which  support  th^^ 
atis '  rMifad  irhidh  the  Ys  turn,  is  fastened  by  thiree  screws 
ti  the  tipper  plate.  With  these  the  adjustment  is  easBy 
made.  When  the  adjustment  is  perfect,  and  'the  -plane  of 
the  plates  is  set  truly  horizontal,  if  the  intersection  df  the 
•wires  be  turned  on  some  well-defined  elevated  -object— tlife 
mere  in  reason  the  elevation  the  better — and  then  without 
mbving  the  'instrument  the  telescope  be  turhedon  the  hori- 
zioiltal  axis,  until  the  said  intersection  fall  on  the  reflttoted 
image  of  the  body  in  any  good  liquid,  as  mercury,  it  #iH 
cut  it  111  precisely  the  same  point.  1  f  the  intersection  passed 
tb 'the  right  or  the  left  of  the  point,  the  adjustment  is  imt 
ct)mplete,  and  must  be  altered.  '     .  ^.     .      • 

■ 

<  Practice  of  Xf€velling  wiih.  the  TAeodaliie.     .. 

'"Though  of  much  greater  power  and  capabffit)^  than  We* 
drdlnary  level,  the  theodolite  isnot  so  nnichnsed  in  pradRcal 
levelling.  This  arises  partly  from  its  greater  expiense,  ^artfy 
frdm  its  more  complex  construction  and  liabiHty  to  get  out 
of  order,  and  partly  from  its  greater  i^veight  and  incon- 
venience. 

When  the  theodolite  is  substituted  for  the  commoh^piflfe 
level,  the  point  of  true  zero  is  brought  to  the  siero  on  tllfe 
nonius  and  clamped  to  it,  after  which  the  operatidns  !^i*^ 
precisdy  the  same.  But  the  method  peculiar  to  the"'theo- 
dblite,  and  that  in  which  it  has  a  decided  advantage  ote¥ 
other  instruments,  consists  in  finding  from  a  single sightth'e 
difference  of  level  of  any  two  places  within  vie^v  of  each 
other,  whose  direct  distance  is  given  or  can  be  measured; 

For  this  purpose  the  theodolite  is  set  up  at  one  of  tbte 
stations,  and  the  height  of  the  centre  of  the  level  is  me^tsuretf 
by  takifng  a  mean,  if  the  ground  inclines  mtfch,  df  tb^ 
heights'  of  the  eye  and  dbject  ends  of  the  telescope,  \*4ieto 
turned  in  the  direction  to  be  levelled.  Perhaps  this  m^ti 
is  best  obtained  by  holding  the  two  statves,  one  before  tod 
the  ottier  behind  the  telescope,  with  the  vanes  at  'the's^ifi^ 
height  On  each,  and  nearthe  guessed  height  of  theteltecope^ 
when  bylnelihing  it  parallel  to  tire  vanes,  its  mean  height 
is  immediately  seen.  The  wire  crossing  the  middle  df  tl* 
▼anebeirigiset  tp*  this  height,  the  Istaft'is  carried  to  theiofher 
tilatSbn;  and' the  ^i^yparent  -angle  of  elei*fttion-or  'd^efsddn 


road  off;  4iB6ilirJi%  (or  .tins  ial^  errofy4Nr.  qi^kauiHg^^im^, 
zecoof  the  aire  djfi€Mr»  from  tbiifl  msMrk^d  on  iJt^  «ti5  t^-^S^A' 
directed.  '>.*.; 

Fox^  tb£  {>iirpo8e  -of  iarsiiring:  {^ctcuracjr,  it  is  best  to  repeat ! 
t^  operation  by  remrfihig  the  po^itiona  of  the  instrument  i 
and  staff,  taking -oare  to  have  the  vane  reset  to  the  true, 
height  of  the  teleacope  iti  its  new  position.  The  mean  of 
tbe  angles  <f[  ekvatiein  and  defHressiou  ^crill  be.tbe  true  a^e. 
is,-ei|her  CMe« .  By  this  means  any  error  in  the  jpaoaUelism  - 
off  ittie  ielaaoope  ^aod  ie«iel)  or  off  the  position  of  the  triiie  zei^ 

^lrhe.«OI«0Ct^» 

To  jyielQ|^sine;t>f  this  ail^Iej  add  the  log. of  the  direct 
distani^e  bett¥een  the  staves  in  feet^  if  the  ^diilei^nce  of  'level 
ia  W^Q ted: jUi  feet,  and  the  sum,  minus  10  from  the  index,. 
v4U  be  tlie^  jog  /of  the  instrumental  diffeFemse  of  levels. , 
Correct  this  £or  Sphericity  and  refraction  in  the  way  described 
p.  69,  No.  18,  and  the  result  will  be  the  true  difference,  of 
levels. 

If  an  aririlmoti^al  operatioki  is  w^anted,  take  out  the 
namb^r  cuti%' the  bevelled  edge. of  the  fixed  nonius  marfced 
<<  diC  .of  l^ypa  ^nd,  base,''  which  take  from  100.  Take  qu\> 
in  like  ipanner  the  number  cut  by  the  same  bevelled  edfe.  o^ 
thi^  n^iu9  ntarked  ^^  p^p.  to  100  of  base/'  and  multiply 
the  foregoing  remainder  by  a  10,'OOOth  part  of  tlie  product, 
of  the  nypothenuse,  and  the  iiUmber  last  taken  out ;  thei 
product  .^Ul  be  .tibe  instrumental  difference,  of  levels  in  the 
qc^nomination  ot  tihe  liypothenuse,  which  must  be.  corrected 
as  before.  w       t 

,Tbisia  a  very  easy  and  correct  mode  when  the  angles  of 
depression  and  inclination  are  such  that  the  divisipna 
exactily  coincide  with  the  bevelled  edge  of  the  nonius^ 
otherwise  it  is  a  mere  approximation.  . 

jEwmple* — The  vane  being  adjusted  to  the  height  of  tn^ 
level  and  set  up  fourteen  chains,  or  924  feet  off,  the  angle 
9if  deprpsi^ion  was  found  to  be  1®  9^,  and  the  division  corre- 
sponding t;o  "perp.  in  100  of  base'''  was  very  exactly  2[,tna^ 
coiresponding  to  '^  diff.  of  bypo.  and  base,  not  being  anjr 
thipg.  , 

Bfere,' then,  we  have  the  base  sensibly  the  same  as  the 
bypothenuse,  and  consequently  j^th  of  £K24»  or  9*24,  multi-» 
plijed  by  2  gives  IB'48  feet,  the  fall  sought  By  previouip 
tev^hig  with  the  common  spirit  level  it  was  found  to  h# 

.  Secondly,  If  to  8-30255  log-sine  of  PO'  we  add  2-96567 
the  logol  924,  w^  shall  have  11:2681^25  aiid  t^ing  away  10 
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froDft  the  index  11^  tettrea  1*26822  the  log  of  18^  feet,  veiy 
nearly  the  same  as  before,  and  as  it  was  found  by  levelling, 
or  thus  2 — 

1-9^  log  sin  8-30265 

924  log         2,96567 

18-55  log  1-26822 
When  the  theodolite  is  used  for  levelling  in  this  way,  the 
field-book  contains  a  column  for  the  angles  of  elevfilioiii  and 
depression,  distinguished  with  an  e  and  €^,  or  the  oharaoters 
+  and  —  before  them)  a  column  for  the  hypROthenuse 
lengths ;  three  for  the  rises,  falls,  and  reduced  levels;  and 
aiiother  for  the  base  lengths. 


.'Angle  of 
]^vatioa  or 
Depression. 


2  52  d 

4    le 

8    3e 

17  28d 


Hypotfae. 
nuses. 


Gfaains. 

1273 
6'29 
7*34 

11-71 


Risei 


Chains. 

•4408 
10276 


FaU. 


Chains. 

.6365 


3-5130 


~  -6365 

—  -weal 
+  «esi4 

—  2-6816 


CbftiBi. 

7-27 

Ilfl7 


The  sum  of  all  the  bases  (here  37*42)  is  the  total  base  or 
horizontal  length.  We  have  here  given  the  rises,  falls^  and 
reduced  level  to  four  decimal  places,  because  being  given  in 
chains  it  is  needful,  if  accuracy  is  required.  .  , 

In  most  practical  cases  I  doubt  whether  it  is  not  quite  as 
short  and  convenient  a  process  for  finding  the  rises  and 
falls,  to  take  from  a  table  of  natural  sines  the  sine  of  the 
angle  and  multiply  the  hypothenuse  by  it,  according  ,to  the 
rule  of  contracted  multiplication  of  decimals,  as  it  is  to  turn 
out  the  logarithms,  unless  the  object  is.to  reduce  it  to  any 
other  measure.  And  the  same  with. respect  to  finding  the 
bases,  which  are  the  products  of  the  cosines  of  the  said 
alleles  by  the  hypothenuses. 

We  have  not  made  any  allowance  for  sphericity  and 
refraction  in  the  above  observations,  because  in  the  greatest 
Stance  (840  feet)  it  is  hardly  worth  notice,  and  our  chief 
object  was  to  elucidate  the  method  rather  than  to  run  into 
minutiae.  In  our  future  observations  these  details  may 
form  a  subject  for  discussion. 
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Syst&m  of  Safety  Railway.    By  Domald  Cobaib,  Esq. 

TO    THE   EDITOR   OF    THE   RAILWAY   MAOAZIKE. 

Sir, — ^Being  aware  of  your  readiness  to  afford  every  en- 
couragement to  the  adrancement  of  useful  and  scientific 
improvements,  I  am  therefore  induced  to  offer  you  the  fol- 
lowing observations,  in  the  hope  of  being  inserted  in  your 
valuable  and  useful  journal. 

Railway  communication  is  one  of  the  most  important 
improvements  of  the  present  age,  and  from  which  the  public 
may  expect  much  benefit  and  accommodation;  but  the  great 
bar  to  the  extension  of  the  present  railways  arises  from  the 
large  expenditure  required  in  the  construction  which  it  is 
doubtful  may  be  beneficially  employed,  and  also  from  the 
permanent  injury  occasioned  to  the  land,  which  scarcely  can 
be  compensated,  so  that  the  public  are  at  present  benefited 
at  th^  expense  of  individuals :  but  as  railway  science  is  only 
in  its  infancy,  it  may  be  expected  that  such  improvements 
will  be  >  made  as  may  render  this  important  object  to  be 
of  mutnal  benefit  and  advantage  to  all  parties  interested 
therein. 

The  objections  to  the  present  railways  are,  that  veins  of 
water  will  be  cut,  springs  dried  up,  and  sloping  fields  so 
deprived  of  water,  that  they  will  become  sterile  and  unfit 
for  pasturage  or  agriculture.  That  whole  estates  and  fields 
are  cut  asunder  and  disfigured  by,  deep  cuttings,  and  divided 
and  separated  by  immense  embankments,  without  any  other 
access  or  communication  between  portions  of  an  estate  than 
by  bridges  over  surface  railways  and  cuttings,  or  by  arch- 
vrays  through  embankments,  and  that  only  at  intervals  of 
considerable  distance  from  each  other,  thereby  materially 
interrupting  the  agricultural  operations  of  any  property 
through  which  these  railways  may  pass,  as  well  as  opposing 
the  most  serious  and  dangerous  obstruction  to  the  Ideal 
intercourse  of  the  inhabitants  generally  on  each  side  lines  of 
railways. 

In  order  to  obviate  these  serious  and  well-founded  abjec- 
tions to  the  present  railway,  and  as  the  rapidity  of  railway 
communication  creates  well-grounded  alarm  and  apprehen- 
sion for  the  safety  of  the  inhabitants  along  the  lines,  I  pro^* 
pose  to  place  the  Safety  Railway  ont  of  the  reach  of  injury 
to  persons  or  property^  by  being  constructed  of  ^  timber  or 
other  materials,  and  raised  at  least  ten  feet  above  the  ground, 
and  supported  upon  bearers  of  timber  or  other  materials 
when   passing  over  gardens,  ornamental  grounds,  arable 
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laiicbi,.8^a]^y  low  prlerelicouDtry,  allawiiigi  uiide^ealbtbe 
rsiilwiiy  ire^  and  uninterrupted  access  and  conaiiittnii^ttiony 
thereby  le«tving  the  eoitntry  <)pfen,  md  Temovkig  .  ev^ery. . 
ebstructioD  to  agricultixral  operationsi,  «8  m^  ^»'to.ijbe, 
local  interodnrae  of  theiubabUanta^.w'bottma^  fttm-bf^^if^ 
oir;day  mthpntirisk  or  danger.  ;;  :  >u  .  r  ti 

I  jpfaat  inc8labIi^Bg  the  Safety  llmlwvq;^,  it  €fibi»p!eii|iiqp« 
the  only  opportunity  which  may  berealter  ieocurof  p1«me4i^.< 
this  «io8t  uae&il  and  inapoiFtant  object. upoa. a isgr9ti^in'0f  p$t-^f 
&Gt'  iHufbrmity,  tiaereby  foiMuii^  a  c^ooqilete  ftod  vwai&mii 
ofamn  ^  irapid  csmammtfalMion  tiuFQUgkant  ^tb^  ommftry >  ^ .  Jt/ 
iaipropoaed  to.be  cenatructed  upenoae  noifoffmaind  Ttgpi4ai:- 
aystem,  so  that  all.  the  carriagea  magr  vuii  QpfiaviMFery  Jiiife^oft 
railway  throughout  the  kingdom.,  And  ioordegr  io  T^ndaa  it 
more  extensively  useful. and  beneficial  to  tbe  cbuiitry^il^m^; 
peA^'to Adopt  certain  trnok  lor  <m&aQ.  lioas  jEnHn  the  Mettfir? 
poHsj-viz^v:  the  £dinbui!gb,  theI^tt«i70id,itrhe'(a^aji)go^)Md^ 
Cadi^l^- the  Newcastle,  the  North  Waka^and  Iiiiahf  td^l 
South  Wales,  the  Briiriiol,  the  £^t€ar  to  the  Ivaod'^  £«)^«> 
aadtialaA.a  fcrosa  miaia  line  from  £i;etier.byfiristpl^\Gl<)n« 
cester,  Biri^ingham,  to  York ;  and  another  cross  liM  frplt^ 
Laaaioasier  ito  Cambridge^  HFbtdi  oroBs  all  ftbej  other  tnai^ 
lines,  thereby  <xpening.  a  more  direct  chain  of  rapid  wmwmr 
nieatioa  betwaKi  the  mining  tiind  manutacstttrii^  d<a«i^0a» 
ait  both  endi^  of  the  'kingdom,  withotit  paasing  t^n^i^ 
LendiNi*  Xiheae  main  liiieB  are  so  atscanged  tibat  >tbiiee^ 
&iintba  4Qf  Ae  princifial  inland  towns  and  the  afanp^ritfb 
are  Mdtbm  iweiee  mitee  of  some  one  of  these,  ^maiii  iKpe^ 
•consequently  it  may  oocaaioa  gveat  swm^of  -oa|M(tal ,  ft# 
vfulway  oompamies^  1^  directing  their  xeapectiv^:  bratiwit 
lines,  whicfa  may  -seldom  ^xcmd  Um  ixt  fifteen^  m)^ 
towards  these  main  lines,  rather  than  .single  toi^rais  or  -diart 
trtots  running  separate  lines  of  railway  to  liondon.  Th9^ 
as  the  Safety  Kail  way  admits  of  a  sitraighter  Uae  dian  the  fff&* 
sent  railways,  it  may  therefore  be  better,  with  a  view  tfi^tbe^ 
fuUtre  improvement  of  railway  communication,  to  ^proo^ed 
in.  tbe  beginning  upon  the  firinciple  of  dinact  lines,  by  dr^i?^- 
ing  A«traigbt  Ikae,  from  one  terminaa  to  the  other,  and-ooiHr 
^tnicting  tbeoraihiray  as, near tto  this  line  as  tbeviiatiivetof  tim 
•country  »nd  the  state  of  railvnay  science  will  admit  of^  aa  % 
may  be  expected  that  subsequent  .im]froveiiieiita  w'^  .b# 
directed  to  reduce  th^  sintmsiiy.  It  baii^coiitetBplated  thait 
inclined  pianes  .nmy  ultimately  be  aso^ided  without  sta- 
tkmary.«engin£fi,  therri»y  tenderiilg  /cjuttinga,  .eaahapitaBiQSts, 
and  tunnels  unnecessary,  and  occasioning  great  savieg  of 
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cai^ital.  That  tbe  'Safety  Railway  lines  may  be  altered 'dr 
removed  mitiboxit  eausing  any  permanent  injury  to  the  land^ 
or  aceaasmiing  very  little  damage  to  the  materials  of  wblch 
it  may  be  eonstructed. 

la  4hc  coQMe  of  my  investigation  of  this  subject,  it  has 
appeared  to  me,  in  which  I  am  joined  by  some  eminent  and 
experienced  engineer:*,  that  it  will  be  generally  found  that 
railwaj/v  will  abisorb  the  light  tmffic  contiguous  to  the  lines, 
while  at  the  same  time  the  heavy  traffic  will  continue  to 
vabv^  as  at  present,  in  its  usual  channels,  by  Waiter  and 
^^goxiB,  Upon  this  principle  I  have  considered  that  4be 
hVMaie  or  jfRternal  traffic  of  the  country  may  be  divided  into 
the  heavy  and  light  traffic,  viz. 

Heavy  traffic^  being  such  as  is  now  conveyed  by  water 
and  waggons.  1st.  Agricultural  produce  of  every  descrip^ 
tion.  2d.  Coals,  nsinersds,  and  the  raw  materials,  whether 
ibi^ign  or  domestic.  8d.  Manufactured  goc^ds,  and  other 
property,  capable  of  being  made  up  into  heavy  bales  a«d 
otiier  large  packf^es^  for  home  or  foreign  consumption* 

lAgld  *  irafiicy  such  as  is  now  conveyed  by  coaches,  vans^ 
Aie.'  Isl.  l^ssengerS  and  their  itravelling  baggage.  '2d* 
Ligltt  and  valuable  goods,  and  other  property  requirimg 
cape,  aafety,  and  expedition  in  the  conveyance.  Sd.  The 
Royal  maite,  which  <may  ultimately  be  expected  to  be  eon-* 
refeA  by  the  railways. 

This  principle  being  once  a&nitted,  the  immense  capital 
required  for  the  present  railways  being  the  great  obstacle  'to 
ih^  more  genend  adoption  df  tibis  new  and  rapid  mode  of 
6onv«ya(nce,  mi^y  in  some  meaiBure  be  surmounted  bv  the 
SafMy  Railway,  which  is  capable  of  being  e^fononDieall]^ 
eoiisttmoted,  mafa^tatned,  and  woilied,  in  proportibn  to  the 
traffic  expected  on  any  proposed  line.  In  this  respect  veiy 
extensive  improvements  are  in  contemplation  by  the  adop* 
tioB  of  lighter  vehicles,  lighter  power,  and  consequently  4ess 
expensive  railways. 

'  It  may  be  considered  that  the  adoption  of  the  Safety  Rail- 
w4iy  may  open  a  new  medium  of  'communication  by  means 
of  the  galvanic  telegraph,  to  which  it  may  be  attached  with 
ease  and  convenience  to  any  extent,  at  little  expense,  instead 
of  being  sunk  under  the  turnpike  road,  as  proposed  by  Mr. 
Alexander,  at  very  great  expense. 

I  have  the  honour  to  be,  Sir, 

Your  most  obedient  Servant,- 

ao,  B^enl^treet,  Aug.  17, 1S37.  I>«  Cvaaia. 
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On  ii0  Amended  Bailway  Siahding  Ordef$)  in  a  LeHer 

to  the  Duke  fof  Wellington^  By. the  &>mR.  . 
•  My  Li^rd  Duke, — ^I  know  no  individtml  to  whom  I  can 
with  greater  propriety  address  myself  on  the  fitandimg^ 
Orders  of  Paiiiament,  relative  to  Kailwtty  fiilis^  than  to 
yonrself.  The  promptitude  with  which  you  atteild  to  sng-^ 
gestions  affecting  the  interests  of  -yoar  country,  and  yoor^ 
high  station  and  influence  in  the  councils  of  the  empire^ 
naturally  point  you  out  as  one  above  almost  any  other  iir 
the  kingdom,  before  whom  matters  pressing  on  the  publie 
weal  may  readily  and  successfully  be  brought. 

It  is  not  now  a  question  whether  the  substitution  of  raii«> 
ways  for  turnpike  roads  between  distant  commercial  places 
wiU  be  beneficial  to  the  public  or  not.  Experience  hsa  i^et*- 
tied  an  affirmative  beyond  the  possibility  of  doubt.  What? 
remains  for  us,  then,  to  consider  is,  how  far  any  legislatire 
enactments  tend  to  forward  or  fetter  the  introduction  c^ 
sound  and  useful  projects  for  the  formation  of  nuhraya; 
For  our  part  we  are  against  all  legislative  interference  vriiat** 
ever,  except  perhaps  that  of  seeing  that  ttie  places  are  iu- 
want  of  a  railway,  and  that  the  one  chosen  is  Uie-best  that 
could  be  selected  ;  for  it  commonly  happens  that  laws  a«e 
made  too  late ;  and  when  they  are  made,  they^  are  generally 
such  a  mass  of  incomprehensible  absurdity  as  toa^swer^ali9^ 
other  purpose  but  that  for  which  they  were  intended.  BetMi^ 
by  fsat  would  it  be  to  leave  things  to  take  their  own  couraey 
and  to  find  their  own  level.  • 

The  legislative  interference  I  now  chiefly  allude  to  is  that 
61  the  Standing  Orders.  Though  these  regulations  arer  ni»t 
laws,  they  have  all  the  force  and  power  of  laws,  inasmuch  as 
no  Bills  can  proceed  in  either  House  until  they  are  coniplied 
with.  No  better  proof  can  be  given  of  the  inefficiency  of 
these  semi-laws,  than  the  fact  of  their  having  been  dJitored 
session  after  session ;  nor  of  their  general  'abatadity'  than 
this  brilliant  specimen,  namely,  that  they  actually  provided 
that  one  man  may  assign  to  another  the  payment  of  liis 
debts.  That  is,  my  Lord  Duke,  if  1  purchased  1€00  ilhar^ 
in  any  railway,  I  might,  have  made  an  assignment  for  ^you 
to  pay  the  amount  for  me-— a  deed  perhaps  that  you  would 
have  less  reaBon  to  be  pleased  with  than  I  should.  Wbei^ 
could  so  rare  a  sample  of  legislative  wisdom  be  found,  except 
that  of  ^^stlckiog  up  the  house  of  parties  about  to  be  married 
in  some  conspicuous  part  of  the  clmrch } "  or  of  punishing  a 
culprit  ^'  with  flogging  and  fine,  one*lmlf  of  whkA  was  to 'go 
to  the  king  ? '' 
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By  the  amended  Standing  Orders  of  the  Commons,  agreed 
to  July  13,  10  per  cent,  of  the  whole  capital  is  to  be  locked 
up  in  the  Bank  of  England  or  in  public  securities*  This  altera- 
tion Mr.  Warburton  boasts  of  having  caused*  The  honour 
of  it  no  doubt  is  to  be  divided  between  him  and  Mr.  Daniel 
Whittle  Harvey,  who  delivered  himself  of  this  very  monster 
several  months  before  in  the  House.  These  gentlemen 
assign  as  a  reason  for  the  order,  that  '^it  is  to  be  a  pro- 
tection  against  speculation,  and  a  security  to  the  House  and 
the  public  that  the  project  is  intended  to  be  carried  out." 
More  futile  reasons  it  is  scarcely  possible  to  conceive,  and 
one  cannot  help  wondering  at  the  inexperience  of  the  indi- 
viduals who  were  deluded  by  them.  Is  speculation  stopped 
in  the  Southampton  line,  in  which  four-fifths  of  the  capital 
has  been  paid?  in  the  Great  Western,  in  which  45  per 
cent  I  in  the  Birmingham,  in  which  85  per  cent ;  or  in  the 
Greenwich,  Liverpool  and  Manchester,  Grand  Junction,  &c; 
in  which  the  whole  has  been  paid  ?  If  such  heavy  sums. do 
not  stop  speculation^  how  is  it  likely  10  or  15  per  cent,  will; 
and  of  which  two-thirds  are  known  to  be  secure  ?  Tlie  idea 
is  too  absurd  to  be  countenanced  for  a  moment  One  pur« 
pose,  however,  it  may  answer  exceedingly  well:  that  is, 
shbidd  any  Members  of  the  Legislature  ever  be  so  wicked — ^ 
which  heaven  forbid — as  to  barter  their  interest  in  the 
House  for  a  given  number  of  shares,  they  will  not  have  to 
lament  diat  all  their  valuable  time  has  been  thrown  away; 
for  each  share  will  be  worth  at  least  10  per  cent. 

We  cannot  suppose  that  such  naughtiness  as  this  has  ever 
existed  in  the  land.  No,  no,  it  is  beyond  supposition ;  and 
it  is  very  praiseworthy,  we  admit,  for  Honourable  Members 
jgratuitously  to  take  care  of  the  money  of  the  public.  But, 
my  Lord  Duke,  should  not  their  kind  attention  be  returned, 
hj  seeing  that  no  evil  temptation  of  taking  too  mudb  care  of 
themselves  with  it  is  thrown  in  their  way?  Under  the  sun- 
beams the  purest  snow  will  melt,  and  so,  we  are  told,  will 
the  loudest  public  virtue,  when  exposed  to  the  rays*  of 
almighty  gold.  Let  therefore  s6me  plan  be  devised  not  to 
peril  so  vduable  a  jewel. 

But  to  return.  They  add  that  the  locking  up  of  this 
10  per  cent,  during  the  progress  of 'the  BiH,  will  be  a 
security  to  the  House  and  the  country  that  the  measure  is 
intended  to  be  carried  out.  Wherefore,  I  ask  ?  The  10  per 
cent,  is  to  be  subject  to  restraint  only  until  the  Bill  is 
obtained.    Do  diese  -wise  legislators  not  suppoae<  that  this 
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ti^iUr  -be  immediately  met  by  an  sdteratiM  in,  the  cotitfaet 
between  tbe  direetora  and  shareholders? .  For  example,  it 
may  be  covenanted  that  this  10  per  cent.,  shall  remain  intact, 
and' this  whole  oc  any  portion  of  it  be  returned  to  the  shar^ 
faoldem  tbe  ihslaiit  the  Bill  has  passed,  id  thrown  oiit^  or  the 
session  is  closed.  The  real  security  therefore  will  be  not 
one  jot  more  then  it  wiis  before,  nor  the  risk  to  the.  parties  ^ 
sixpence  greater.  But  the  inconvenience  of  having  so  much 
mmiey  advanced  at  once,  and  lying-  dead  for  a  session  oc 
tnoi^,  may  be  exceedingly  great,  and  will  probably  deter 
many  from  embarkibg  in  this  species*  of  national  improve-? 
ment,  if  not  dtive  tbem  to  invest  iuosimilar.  projects  abro^, 
where  the  encouragement  i^  greater  and  the  trammels  are 
less.  Most  baneful  indeed  would  this  be  to  the  interest^ 
of  the  country,  not  only  by  retarding,  so  indispensable  an 
improvement,  but  by  sending  that  capital  out  of  the  nation 
which  might  be  employed  with  tenfold  benefit  to  atl  within, 

A  great  outcry  has  been  raised  against  the  subscription 
Contracts  being  signed  by  people  of  smcdl  meaus,  and  in  a 
low  station.  Could  a  measure  more  calculated  to  produce 
this  very  circumstance  be  contrived  than  the  Standing  Order 
in  question  ?  The  shares  hitherto  made  have  been  lOOA 
shares,  501.  shares,  or  25/.  shsyres;  rarely  lower.  To  meet 
Ibis  unwise  Order,  they  will  now  probably  be  reduced  so  loi^ 
as  t^lejad-many  of  tbe  labouring  classes  themselves  to  suV 
scribe.  Suppose  it  so,  could  any  one  jui^ily  object  tp  a 
capital  wholly  made  up  of  such  subscribers,  if  tiie  amounts 
did  not  exceed  their  probable  means?  Positive  and. real 
liurpkis.  property  never  can  be  made  the  criterion,  surrou^ided 
as  it  is  with  so  many  difficulties;  and  it  would  bean  ]i2n- 
lucky  test  to  apply,  to  all  the  Members  of  either  Housa 
Thus,  then,  Messrs.  Harvey  aiid  Warburton's^  sage  Order 
will:  in  all  probability  throw  future  railway  deieds  into  tb^ 
hands  of  that  class  of  persons  against  whose  subscrij^tions 
Mr.  Warburton  figur^  so  Quixotiely  in  the  late  rar* 
liament. 

Le%  us  now  examine  the  matter  in  another  point  of  yieif^ 
in  which  the  inconvenience  will  be  attended,^  iiot'  with  ^ 
negative  loss  ftom  the  inactivity  of  the  money  locked  up. 
but  with  an; absolute  and  positive  loss  from  the  operation  :6f 
this  stupid  and  senseless  Standing  Order.  Last  year,  that 
is  in- 1836,  tbe  amount  of  capital  for  Bills  which  actual]^ 
passed  into  Iltw  is^  by  tbe  excellent,  summary  of  Mr.  Thomp- 
mm  in  our  9th  Number,  about  eighteen  millions  3  and  by  the 
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«ttwm^ry^af  the  wflBifi.g^»tleJ»aiyi»  the  {vr^^nt  nupibfpr^the 
«skpitiil.  fpr  ibfii  fo^r^Q^  nQW>  liA?§5  exclu«dve  of  u^n^  for 
l^cf^^f^.. capital,,  on  xaUw^yft,  fop.  wl^icb.  Bilte  wWdi 
SMppuni.  tq^.  9|733|&Q0/*  But  the  tptal  capitiU  involved  i^ 
J^UU  before  jPaiiiameut  at  the  beginning  of  the.  session,  c^ 
:i837s  i»o(^.  i^ql^i^g  those  pcoj.ected  hat  ab^don^d  fpr  thiii 
s^s^ion^  f^Kc^ed^d  twenty*:  eight  u^illioQ^f  according  to 
(Winhaw's.  iV^alyftiS)  that  U  near  three  timea  the  ampunt 
pf  th&  .  new,  lipciti .  pal^^€d.  Thi^ri^fore,.  in  the  begior 
^^  of  tbe  la^  ^saion,  bad  the  present  St^ndipg  Or^frr 
e?^4«t^d,,nf^rthr@e  mUlipna  of  cs^pital  nmat  have  been  pm- 
9hase4  intp  th^  public  securities  and  locked  up  in  the  Bank 
5if  itnglAud) ,  b^ore  a.  single  project,  could  have  been  piro- 
c^^ed^d  with ;  and  abput  half  the  a^)o^nt  more  would  have 
}^eni  req^u?^  for  expenses.  Now  wbat  wou^d  have  been 
the  cjffei^tt  pf  pji^pba^iqg  thijee  millipna  of  stoc^^but  that  of 
ffliHPg  ^h^'  PWH^^  of  ^^  considerably!  wd,  of  co«ir^»  whw 
ih^^lWp^mUIion^  came  to  be  spld.oi,it|  the  pricea  ouist  be 
^q^^ljr.  depressed.  So  that  for.  this,  beaptiful  Standing 
Pixd^ht  ^^i^  V^io?  of  lyiesar^  ELarvey  and  Warburtpn,  railway 
<:(l)^l[iani§f..miMt  not  ^ply  bear  all  the  hfc^vy  ufkd  multiplied 
^f^n$ie^„otamrvey%.  legal  suid  Parliam^i^ary  f<^i^apd.th^ 
£^{G^  |}hoae,h9^e^t  o^n  who  ^//  their  iniefiffist  tfir^  or  four 
iifi^^o9^^miih&  caw^€i  of  a  set^^ion^,  but  they  must  now 
]^,^pi;|i^llf4>  tQ  m^ike  a  considerable  Ipsa  on  one  tenth  of 
l^h^ir  wh^  capital  besides,  by  buying  stock  at  advanced 
a^jgfAUng  tt  at  r^dHQcd  prices.  Is  this  Parliani^n^ai'yjn^ 
^SQ;(.^it  P^rli^iinentary  encpuragemei^t  tp  worka  of  publii; 
irtjU?*r  or  dPIBs.  it  e^tchisivply  h^png.  to  the.  l^^atiufi^ 
jif/fadqffi  ^d  foresight  of  the  twA  Hpnp^rahle.M^t^ih^a.  I 
.,,T[JhW  rsgujaticH^  of  the^  Lprds  with  respectrto  the  9#ji)script 
4^jtK?oj5iii^t^  i§:  infinitely  better,  and  ip  ppe  pf  spMpd|udg^ 
^n^^^l^lajted.tp  crush  bubbles,  apd  not  tojoppjpess  poor 
^^to.  h^Q^  fide.  n>ade.  It  requires  (see  pur  last  Nucf^h^) 
Pr*/)^!  pi'l9Pf  ^tisCajCtpry  to  the  Standing  Orjders  CoQVr 
mitten,  ^'  tha;t  five  per  cent,  on  three-fourths  of  the.capM^al 
l^bef^  pajdraiid  e^xpend^,  pr  rem^dns  at  the  disf^s^^l:  of 
;i  4y?e^iprs  for  the  purpof  Q^  of  the  r?iilway."  No  fiM^t  ,cmi 
Jo^A.  ^iy^^  thi^  npr>  with  aijiy  part  of  the  Lord^'  Striding 
r^ftf  f .r/Bj|^B|g  j^QSuhpcriptipn  cpntracts,  e^Ksept,  perl^ps,  tb9$ 
f^bjich  rei^jires  It  tph^pntered  into  foijx)i>ejft?§aipn  ^uh9^  Yie»t)y 
^l}^h^Ql(ViQ  i?f;  thjQ  pr^pedlng.  Thia is  rising. a.  difficult]; 
t^fiit.wq  dp  not  seie  the.  object  or.  utility  of,  but  it  is  pn/e  that 
may  be  satisfied. 
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N^Mier  dSb^we  eotoplaiin  of  th^  r«8triellDM  1tisl|«Mi(Hlli$ir4i|e 
j^ftns  Mid' sectioM.  EngineetiB  ought  oeftttMy  n^t  toiie 
fdknr^  to  proceed  in'  the  loose  and  skivenly  fnaitiier  in 
Wbiefa  some  <i(  them  have;  Ihnitfi  «hOiild  be'  sef^  to' (jhe^ 
fdtenitioM.  The  amended  Orders  'piroyide  th«l  ho  lev^B^l 
irhall  be  ritered  more  than  two  feet  in  petsing  thrmigh 
towns^  or  more  than  five  feet  ih  open  places,  IVom  Ae  iee- 
tions  deposited,  without  the  consent  of  the  owners  of  the 
soil.  Certain  other  alterations  with  respect  to  arches  and 
tunnels,  are  likewise  subjected  to- the  same  centred  of  the 
hh^owners.  Now  there  can  be  no  objection  t<^  afford  e««¥jr 
pnDtection  to  own^rb  of  land  f^om  any  disfigm^ctoent  bv 
un<^ightly  or  injurioilB  alterations ;  but  here  is  a  law,*  whi^ 
leiives  the  (larty  n6  power  of  proving  the  nec^sily  or  bene#t 
of  "the  iteration.  No;  he  is  entirely  at  the  mercy  of  tbe 
landowner;  and  wlt3it>^t  he  obtains  his  consent^  Wkich  ttie 
Ifindowtier  never  fails  to  value  at  a  pretty  high  rate,  lie  must 
ttot|>toceM,  e^en  though  it  mi^t  be,  mam  unforewe^tf  tsti^- 
«S^mstances,  a  matter  of  indispensable  neces^y,  imi  tkHurt* 
biy-b^ler  fer  the  landowner  himself.  I  know  it  wtll  be 
aligned,  that  if  better  for  the  latter,  he  will  fiot^  fail  tdpeiV 
beiVe4trand  agree  to  it;  but  experience  shows^  yittferwli^d. 
Whenever  consent  has  been  a  matter  of  necessity,' i|«iieral!v 
iMbing  but  gold  has  cleared  the  sight  of  the  Idrds  i^^We 
soil.  We  will  cite  a  few  cases.  A  certai))'  pow^ffiSil^iMA- 
owner  hiid  interest  enough  to  throw  Out  a  rail^^BiN'fw 
cme  aeijsioli ;  1,000  shares  in  the  next,  with  only  piiyiilg.lhb 
^iefiosits,  eonviiiced  him  that  the  Mne  might  p&Ss;  Fflim  tf^ 
shtnres  he  must  derive  about  10,000/.  per  aiautiha,  mM  it  is 
said  hi#  own  property  has  increased  in  atiinu'al  valttfc  Mt#l^lk 
three  ai^'four  times  the  amount  beBidesj  by  f he  bp^^lHM 
otf*  the  railway i  In  another  instance,  ttie  remtdf^l;^  Altfa^ 
»^ry  short  distance  would  enable  the  comt^adrf  to  avoid 'tlA 
i^3lp«iBive  ttmnel.  "  What  wolild  the  ttftirfel  ^<*Alt1^*»tel 
«iHre»th(ft  eovsmseV  of  the  opposing  party.  ^'  A^iA  MjOOOli^ 
was  Ih^  reply.  «  Give  us  that  sum  atid'we'WUl  WttdV** 
iour  opposition.''  Ultimately  80,000/.  wafe  hgfreed  jtof.«>iO0l» 
l^sefir  w«  could  g^e^  but  enough  these  to"  j^V«  mt  ^6s(lll^ 
iWd'tb  show  Captain  Pechei  thdt  landoWnefs  hfeV^'^^fflilftf^ 
^^ttite^tiM,  And  know  ho#  to  use  it.  Is  it  fit;!  WoUW^W 
fti^  OvBJbe,  that  ni»ttei^  should  sta*d  thus,  AWdkAttt  *  'PUftU 
]ii^^  should  be  the  argtimmt  otf  ohe'  ridi^;  tod  ntyehl^  bM 

*^lt'  is  M  alav^  of  itself,  but  these  Ordera  are  inter^oveD  in  WXt^  'ii 
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l^ufidd  >8eif^t  of  gold  on  the  other  ?  My  Iiord  Ouk^^  it  is 
Bot  the  landoimerft  that  want  protection^  it. is  the  Qom- 
panies^  and  tbroi:^h  them  the  pablic,  from  the  manifold  and 
8ci£ndaio|i6  robberies  that  are  daily  committed  on  them  by 
4he  bmd  and  other  owner^^  under  the  names  of  aalesy  eom- 
jUjQiiMitioi^,  &c*  One  case  of  claim  for  cx>mpen8ation  must 
not  be  omitted*  The  proprietor  of  a  school  in  a  town  to 
•which  a  line  was  projected,  it  was  found  out,  would  suffer 
greiU;  injury  from  .the  railway,  though  no  other  person  in 
the  town  in-  the  same  lioei  of  which  there  were  several, 
/Would.  ^jfiOOL  were  settled  as  the  amount  for  compensa- 
tion* .  The  specific  injury  is  unknown*  Whether  it  was 
jtbat  the  railway  would  bring  mammas  too  often  V>  their 
darlings,  or  carry  the  little  dears  too  often  to  their  mai^imas, 
remains  a  secret.  The  worthy  proprietor  was  said  to  have  * 
gijeatii^rest  wh^e  it  could  not  be  neglected. 
.  1%  v^  to  these  points^  and  to  the  case  of  railways  generally, 
thitt  iMUld>^s  are  anxious  to  call  the  attention  of  a  man  of 
your  Gi^ce's  influence,  .of  one  who  is  superior  to  those 
.crf)lij)uities  of  conduct,  which,  in  spite  of  all  their  noisy 
Iw/npetsngs  of  virtue,  stick  to  some  others,  the  public 
ImagMiie,  like.leprosy  to  the  skin  of  a  leper.  The  question 
U^  fh^Hiid  railways  be  unnecessarily  fettered  with  obstru^- 
tiQil^  ?  Aboye  all,  should  they  be  subjected  to  the  enor« 
tam^  FA2:lJ30ienitary  expenses  which  they  are  ?  We  have 
he^x  informed,  by  gentlemen  whose  information,  we  think, 
may  be  r^li^d  on,  that  the-  total  expense  for  obtaining  the 
Bill  on  the  Brighton  lines,  will  fall  little,  if  any,  short  of 
30Q,QQ0/.  Ought  so  shamefully  extravagant  an  expendi* 
.lure  to  h^ye  been  permitted?  Are  not  the  whole  cir«^ 
4#um9tmees  of  this  case  alone,  proof  irrefragable  of  the 
lltlse^  unfitness  of  Parliamentary  tribunals  for  railway  ques* 
liops  7  Why^  then,  are  they  continued  ?  Must  the  puldic 
beUevtp  thc|t  there  are  some  sweets  about  them  which  cannot 
b^.p^ftcd  with  ?  Exert  yourself,  my  Lord  Duke,  we  beseech 
youi  %q:  oonvinee  the  world  that  it  is  not  so,  by  getting  rail- 
irayt  4|u^|ions  out  of  the  jurisdiction  of  Parliament  Send 
iheip  to  the  courts  of  law ;  send  them  to  a  commission ; 
send  them  any  where,  even  to  a  council  of  cobblers,  rather 
tbau  l^t  them  remaiq  under  such  injudicious  and  expensive 
«ontrol.-^I  have  the  honour  to  be,  my  Lord  Duke;,  with 
aentimenta  of  the  greatest  respect,  your  Grace's  obedient 
humble  servant^  Thk  Editor* 

[We  re^ek  to  say  that  Mr.  Thompson's  summary,  alluded  to  in  th« 
above,  owing  to  that  gentleman's  ill  health,  reached  us  too  late  for  the 
present  number, — £d.j 


CalMng  Vessels.    By  James  Capdtt,  M.D, 

TO    THE   EDITOK    OF    THE   RAILWAY   MAGAZINE. 

2^  HwrUy'Street,  August  7,  1837- 
Mr.  Editor, — I  observed  in  your  last  uumbev  a  notice 
of  a.  Patent  being  taken  lately,  by  Mr.  Yetts^  of  Yarmonth^ 
for  a  ne\!r  method  of  calking  sea-boats^  by  means  of  slips  of 
IndU-i:ubber  jdaced  on  each  side  of  the  threads  of  liie 
pakum,  on  the  outer  sheath  of  the  vessel,  for  the  purppse  of 
preventing  the  working  out  of  the  oakum  from  the  seams* 
A^I  have  been  a  great  deal  at  sea  at  different  times,  and 
have  some  knowledge  of  ship-building,  I  beg.to  notice  that 
I  think  a  much  better  method  might  be  adapted,  and  that  it 
would  answer  the  purpose  quite  as  effectually,  and  would  be 
no  additional  expense  to  the  builder  on  the  old  method* 
This  I  think  could  be  as  fully  effected,  by  the  means  of 
runnine  one  or  two  square  grooves  along  the  plaxiks,  with 
intervals,  say  pf  a  foot  apart;  the  interval  not  to  exceed  ond 
inch  in  length,  which  would  prevent  the  planks  from  being 
weakened  at  the  seams  to  any  consideration.  The  oakum 
being  forced  into  the  seams  would  fill  the  groove  as  well  as 
other  parts  of  the  seam,  and  obtain  a  bed  in  every  part  ol 
it ;  and  being  previously  well  tarred,  and  afterwards  pitched, 
I  think  it  would  resist,  much  more  firmly  than  cement  could 
do^  all  the  labouring  that  a  vessel  couU  undergo  short  of 
breaking  up.  I  am,  Mr.  Editor, 

Your  very  obedient  servant^ 

James  Caobtt^  1VLD« 


t  > 


jReMway  Prefndice.    By  A  Trub  British  Hkart* 

-      TO    THE    EDITOR    OP    THE    RAILWAY   MAGAZINjB. 

Londm,  July  18,  1837* 
.  Mr.  Eoitor, — Your  Magazine  being  an  advocs4:e  for  aa 
object  of  such  general  utility,  to  mankind,  as  that  vast  im«* 
provement  in  science  is,  namely,  the  method  of  locomptioii 
by  yailway,  I  consider  it  a  true  friend  to  your  countiy,^^d 
you  also,  its  benefactor.  It  is  astonishing  that  notwithstand-^ 
ipg  the  general  i^anner  in  wjbicb  education,  is  now  spreading 
throughout  this  empire,  and  amongst  a  people  so  full  w 
n,atural  intelligence  as  are  its  inhabitant^,  one  so  full  of  love 
for  his  country's  benefit  [who  is  meant  here  ?],  so  iboro^jgtibf 
proud  of  her,  and  So  proud  to  advance  almost  any  scheme  Jbty 
wMcTi  she  may  be  bettered  ^nd  ennobled,  aqd  so  jealous  ji^t 
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Ae  should  lie  oatohoned  by  any  other,  should  still  hoM  in' 
many  quarters  such  an  antipathy^  almost  amounting  to  a  spite, 
against  this  great  improvement  Its-utility  does  not  require 
experience  to  prove  it,  nor  its  pecuniary  advantages,  where 
it  ha6  had  fair  play,  (a  maxim  so  nobly  dear  to  an  English 
heart).  We  may  hare  a  few  instances  pointed  out  to  us  as 
examples  to  the  contrary,  such  as,  for  instance,  the  Qfeen* 
finch  Railwaj/y  And  there  may  be  many  superficial  observer!^ 
ykho  would  be  prone  to  snatch  at  this,  as  a  specimen  of  dis^ 
profit,  and  hold  them  out  as  scares,  without  examining  into 
the  just  statement  of  the  circumstances  relating  thereto.  To 
me,  if  such  a  sample  of  failure  was  held  out,  I  would 
ask  such  questions  as  would  make  the  person  feel  rather 
artrkward  in  answering;  such  as  the  following,  "Has  the 
Kent  Railway  obtained  its  Act,  and  been  completed  ?  Is  the' 
Croydon  Railway  afibrding  its  benefits  yet  ?  Do  the  pasfeen^ 
glers  ffom  Croydon,  Brighton,  and  the  intermediate  plAce* 
from  the  fairs  of  Croydon,  from  and  to  the  races  at  Epsom, 
&c.  fcc'  &c.,  pass  over  this  line  yet  ?  But  is  the  railway  even- 
yet  completed  to  Greenwich,  and  does  it  yet  enjoy  its  full 
complement  of  passengers  from  that  town  ?  Are  its  arches' 
yet  flto  dry  as  to  admit  of  their  being  let  as  abodes,  shops, 
stores?"  &t.  &c.  &c.  Such,  Mr.  Editor,  would  be  awkward 
questions  to  be  answered,  compatible  with  such  examples  of 
railures.  Had  the  Kent  Railway  succeeded  in  obtainmg  its 
Act,  which  I  have  no  doubt  it  would  have  done  had  it  not 
iallen  into  the  snares  of  base  conspiracy,  the  Greenwich 
wottlcf  at  the  present  moment  have  held  a  very  different 
station  in  public  opinion.  But  as. the  cowardly  cobra  de 
capello  snaps  at  the  inoffensive  traveller  whilst  it  lays  secure 
in  its'lprking-place,  its  bite  often  proving  mortal,  let  it  be 
remembered  that  it  often  likewise  meets  its  destruction,  and 
that  its  bite  is  not  always  fatal;  and  that  although  the 
sneakin'g  enemies  of  the  Kent  Railway  may  have  injured  it, 
its  treacherous  grip^  is  not  quite  mortal  with'all  its  venom. 
The  line  chosen  by  the  Kent  Railway  Company,  embraces 
fod  large  a  population  to  be  thus  laid  aside,  and  even  if  the 
present  company  was  to  be  dissolved,  another  will  spe'edUy 
be  formed;  to  carry  its  object  forward ;  the  undertaking  is^ 
ffietefore,  not  lost,  but  merely  slumbers ;  let  the  public  only 
thoroughly  experience  the  great  advantage  that  will  be 
enjoyed  when  the  London  and  Birmingham  is  completed, 
and'ft,  and  the  Grand  Junction  from  Birmingham  to  Liver- 
pool and  Manchester,  are  brought  fully  into  operation  j  when 
they  come  to  divide  enormous  dividends,  as  they  no  doubt 
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Will  do/ vou  will  then  see  if  3uch  praiseworthy  undertakings, 
will  be  Kept  down;  conspiracy  may  increase  its  difficulties 
to  some  length,  but  the  public  voice  will  rise  in  its  favour 
and  8aire.it.  The  Legislature  no  doubt  considered  that  thev. 
were  acting  for  the  best^  when  they  de^lafed  <that  ^cn 
pioprietiNr  should  pay  up  ten  per  cent,  on  the  nomnnji 
capital,  before  the- undertaking  should  be  considered  to  b^t . 
conformed  to  the  Standing  Orders.^  I  say,  Mr*  £ditar,ituch 
a  eoidusion,  should  it  ever  be  put  in  force,  would.  b«. 
the  greatejit  blow  that  could  have  been  struck  against 
improvements  of.  any  kind  in  this  country;  there  aiie  few 
capitalists  (let  them  be  ever  so  wealthy),  who  would  ht 
willing  to  lock  up  ten  per  cent*  of  their  capitals  ;in  any 
undertaking,  before  knowing  whether  it  will  be  incorp$iicatQ|jl 
ty  the  Legislature  or  not ;  two  or  three  pounds  a  share  are 
considered  as  suflScient  to  pay  preliminary  ejiLpense»*-"it  lies 
with  proprietors  to  know  if  the  undertaking  is  worthf 
of  any  outlay,  and  with  the  Legislature  to  know  if  4t 
should  be  countenanced — if  the  imdertaking  turns  out  a 
fittlure,  it  will  not  much  aflfect  the  capitalist^  whereas.l£n4ier- 
cent,  would  be  a  loss  of  consideration,  and  few  would  be 
willing  to  embark  so  large  a  sum ;  but  I  have  little  doubt 
that  our  wise  Legislature  will  perceive  its  error  by  the  next 
meeting  of  its  members;  they  are  too  patriotic  to  lay  such 
a  clog  on  the  improvements  of  this  already  great  CQuatrVy 
for  it  would  throw  it  behind  in  the  scale  of  nations;  flior  ji 
this  to  be  forgotten  by  electors,  even  should  we.  keep  out 
of  view  the  quantity  of  employment  that  all  public  worka 
afford  to  the  labourers.  Whilst  we  have  been  doii^  aiH: 
utmost  endeavours  to  throw  difficulties  in  the  way.  of  thia 
great  national  improvement  in  our  country,  we  nnd^-tibat 
other  nations  are  profiting  by  our  blunder,  and  that  Fc^iu^ 
Belgium,  Austria,  Prussia,  and  even  Ital}i^  are  alive  to.  it^ 
advantages.  We  have,  besides,  the  exan^le  of  Amsm^ 
before  us  to  be  our  guide ;  and  although  we  lay  theUam^cinf 
the  late  distress  which  commerce  has  lately  felt  tbere>  to 
over  speculation,  when  she  shall  have  recovered  fironi  this 
panic,  we  shall  then  perceive  the  advantages  which  sbe^>liaft 
gained,  and  feel  those  we  have  lost*  The  public  mustlooi|p 
their  eyes  open,  or  those  who  pretend  to  be  their  bectfrbsmb 
will  torn  out.  to  be  their  worst  enemies. 

lam,  Mr.  Eifitor,  your  obedient  .^cry^stot,  rr  *  { 

A  Tr08  B&itisb  UrnAsM^  \ 
•  *    .    '       •      -  -*      '  jj 
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Railway  Guage.    By  A  Constant  Rsajdeb* 

TO    THE  EDITOli  OF    THE   RAItWAT    MAGAZINE.-    . 

Sheffield^  July  15,  1887* 
SiR5~-Iii  your  number  of  this  month  ybu  have  some 
MlnarkB  respecting  the  goage  of  rails,  and  that  Mr*  Brunei 
ht»  adopted  seven  feet  in  the  Great  Western  Railway.  W. 
D.  Holmes  has  proposed  in  his  estimate  £Dr  a  line  in  this 
neighbourhood  (the  Midland  Grand  Junction),  what  I  think 
a  further  improvement,  and  what  may  be  founda  neeessary 
one  where  the  guage  of  railways  is  increased  above  what 
'has  been  considered  hitherto  the  standard  (4  feet  8^  inches) ; 
vfe.  Mr.  B.  proposes  the  guage  to  be  seven  feet^  but  tb 
fvovide  also  for  the  trains  of  the  London  and  Birmingham 
and  other  lines^  he  proposes  to  introduce  an  extra  rail^ 
belween  the  two,  which  Kirm  the  seven  feet  gui^e>  which 
with  one  of  the  outer  rails  will  give  also  the  other  and  more 
general  guage.  Your  obedient  servant, 

•  '  A  Constant  Rbadbr^t 

Queries  on  Levelling.    By  A  Young  Artizan. 
to  the  editor  of  the  railway  magazine. 

Newcastle^  Augu^U  1^7*  ^ 
.  Dbar  S1K5— May  I  beg  a  place  in  your  valuable  Magarine 
for  the  flawing  queries,  and-  I  shall  feel  obliged  to  you  or 
kny  of  your  scientific  readers  for  solutions.  .   .     > 

'  in 'your  observations  on  levelling,  in  the  number  for 
Angosl;,  I  tfakik  you  do  not  suflScientljr  explain  this  part  of 
the  siublect. 

1st  I  wish  to  know  the  true  difference  of  level  between 
.the  points  A  and  B,  allowance  being  made  for  the  curvature 
«f  the  earth  and  for  terrestrial  refraction,  the  height  of  the 
instmrnent  at  A  is  5  feet,  and  the  observed  height,  of:  tbe 
^ject  at  B  12  feet,  their  distance  asunder  is  1000  yarda#..  j 
'  2dly.  What  will  be  the  true  difference  of  level  beliweejx 
the  points  C  and  D,  the  height  of  the  instruments  C  \^ 
h'  feety  aiid  the  height  of  the  object  at  D  only  3feet^lJ:ie 
liistance  asunder  is  lOOO  yards,  allowance  being  mM}e  ior 
the  curvature  of  the  earth  and  refraction. 

A  YouNo  Aro'i^an;  t 

P. S,— According  to  an  example  given  by  Barlow  in  his 
« MMbtmatical  and  Philosophical  Dictionary/'  the  answer 
to  the  first  query  would  stand  thus : — 

♦  This  plan  the  Directors  of  the  Birmingham,  Bristol,  pnd  Thames  Junction 

Railway  are  adopting  in  their  line.— Ed; 
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Ft.  PtS-      Ft.  Ptfi. 

ObsCTved  height  at  B 1200() 

Heigiit4ifiiMtruiflettt  at  A  •••....* *   5*000 

Cof  Ireption  for  curvilture  of  the 

earth  (for  1000  yards) 2*570 

TernMtrial  refraetioD •867t=:2^13^  7-ai» 


T-" 


True  difference  of  kirel i 4787 

Badow  further  flays,  *^  By  reason  of  ihif  refraction,  too, 
it  hsppeniB^  tiiat  k  is  neeesBary  to  diimnish  by  I  of  itsdf 
the  height  of  the  appi&rebt  above  the  tr«e  levei/' 

[Our  cc^UBfipondrnt  iraist  be  in  eiiroar.  We  haTr  oot  the 
/Teiy  asefiil  work  here  alluded  to  at.  hand ;  but  we  faave  no 
'doubt  he  Ints  misread  inches  for  feet.  Mr..  Barlow^s  answi^ 
4p  the  first  questikMi  would,  tliereforey  be  the  *  diflkreHoe 
b^ween  12  feet  and  6  feet  2*2  inches,  or  6  feet<9^8«iefaes, 
Uie  staff  slatieB  lower  than  the  inatmlneDt.  By  our  mle 
p.  69  the  eoR?ction  wHtt  be  -02  x  3  x  3  =  -18,  which  sobr 
traeted  frnm  1^  feet  ItsJfes  1 1*82  feet.  From  this  take  the 
height  of  the  ustrument  5  feet,  and  we  ha^e  6'ffl  feet  =  6 
feet  9*84  inches,  very  nearly  the  same  jas  Mr.  Barlow's.  The 
difference  arises  from  his  different  estimate  of  the  refraction  ; 
he  estimates  it  at  |,  we  take  the  mean  now  commonly 
received  •^.'  la  ibhe  same  way  in  the  second  question,  the 
place  of  tAe  staff  is  found  to  be  5  ^  (3--»*18}  -  2*19leet 
-  2  fiset  2*16  inches  higher  than  that  of  the  inetmiiient.  Thi 

total  effect  of  sphmcity  for  a  mile  is  only  8  ioehes, »  Hi>.}  • 

-   .•  ... 

ComtrucHon  qf  Hoofs  ff^r  an  e^UHsm  tSp^n** 
By  Mr*  James  Hackkt. 

TO    TJIb  EDITOB   or   the  AAILWAT   MA€fANm.' 

Sir, — At  the  Request  of  a  few  friends  I  am  induced  "to 
submit  to  your  notice  my  plan  for  constructing'  roofing 
trusses  with  timber  and  wrou^t  iron,  requiring  no  interior 
support  between  the  walls.  You  will  easily  perceive  tliat 
1^  ^^sses  are  not  liable  to  contract  or  expand  in  leb^h, 
but  fortn  a  complete  bond  or  tie  across  the  building  they 
are  intended  to  cover ;  consequently  Meeting  the  walls  no 
more  ttan  the  same  weight  laid  vertically  upon  them  would. 

*  We  publish  the  present  ps^er  with  pleafl«ie»  koo^i^g  it  t^  be  tt\^  pfo^ 
daction  of  a  gentleman  of  gre^t  ingenuity  in  these  matters.  We  have  nol 
had  time  to  consider  it  with  sufficient  attention  to  s^eak  deciisivefy' our- 
selves, but  it  appears  to  u>  to  be  well  deserving  tt^  AUjetitioDrK>r«Agi»0er» 
and  architects. — Ed. 
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<TMa  kind  of  rooEtfg  presents  tuaiay  adrantageB  vhere  a  dear 
umb^ructed  space  is  required.  The  nameroiiG  guUerB  for 
euch  a  gpan  in  small  roofs,  their  expense  and  annoyaocfl,  are 
ftroided,  by  adopting  this  single  roo^  risin|;  no  h^her  tfaas 
is  absolutely  necessary  to  carry  off  tbe  niu.  This  kind  of 
truss,  with  some  nwdi6catioD,  is  also  ap^icable  fac  floors, 
brides,  c»iM«s  for  bridges,  and  other  purposes.  If  you 
thkik  this  subject  and  the  plans  worth  j^uc  notioe,  I  shall 
Jfeel  highly  compliniented  by  their  insertion  in  your  valuable 
aod  scientific  .work.  I  am  fully  aware  ctf  tJie  opposition  the 
introduction  of  new  plans  geoer^ly  produces;  yet  I  hsfe 
«uffieieM  reason  to  feel  confident  oi  tibe  utility  oi-  the  plan 
proposedi — founded  on  varioua  experiioeDts  that  1  ^are 
made  upon  models  of  its  strength  exceeding  my  sangniae 
«KpectatioBS;— and  on  the  approval  of  some  of  the  first 
Architects  of  the  present  day. 

I  have  the  honour  to  be,  Sir, 

Your  bumble  Semni, 
.    41,.Wf»t  Stnnd.  Jaues  Uacket. 


Tbe  chief  difficu^  of  roofing  over  a  greater  apace  in 
clear  of  support  between  the  walls  than  60  or  70  feet,  is 
OGcaBioned  1^  the  limited  length  and  scantling  of  timber, 
fieams  are  often  united  by  scarfing  for  the  extent  named, 
causing  a  considerable  waste  on  the  length  of  the  beams  so 
joined.  But  that  process  not  answering  for  an  extensive 
span,  another  method  becomes  necessary,  which  I  am  abotft 
to  propose.  The  plate  shows  the  plan  of  a  tniss  prepared 
for  roofing  over  230  feet  span;  the  priacipal  parts  are 
formed  by  artificial  beams,  with  timber  and  iron  in  two 
ihickoeases,  so  effiectnally  as  to  possess  the  quality  oi  one 
complete  beam  suited  for  the  purpose  intended.  Tbe 
manner  of  cbnetmeting  them  is  very  simple.  A  number  df 
half  pieces  of  Riga,  or  the  best  American  puie  baulky  are 
selected,  net  lesa  than  30  feet  in  length,  and  of  suffleient 


si;fe^  aqwrad  io  tike«dMieti8ioos'f«qtttr«d'fbfthe  b^^mr^lPfa^ 
piece*  tlut  Aveio  lortnitebcanf  tekigplac^'l^  ai*  Cfcf^; 
h^iog^joint*  of  the  one  aide  piede  ^shatribelociited^t^l;^' 
centra  of  the  ^hor  aide  piece  of  half  bauHi  6{»^0^t^^   Th^fi^ 
fure  grooyei  half  an  ineh  deep  on  the  eittt<rri^ttide^«ac^&' 
piece»  t0  admit  the  continued .  4at  iroti  barfed  belting;  fHteid  ati- 
the  two  ^xten^al  aad  opposite  Bidee^of  each'  im)fi<nal  heahi^^ 
from  one  end  of  the  beam  to  the  other.    Ther^  ^ft  hot^k^V 
proper  distancea  in  thtee  coatinned  flat  Irona  to  *pafett  tft^ 
screw  bolts  through  them  and  thepieces^  of  bauUt  desdirib^; ' 
with  nuts  and  screws  to  secure  the  beam  together.    At '  thf^ 
heading-^joiat  of  each  piece  of  half  baulk,  conrposityg'ihte' 
artificial  bean^  are  oak  keys^  fitted  and  driren  tberein^  m^f tt* 
solid.  .  These  artificial  beams  are-  essential  to  tnt(kli'^t9i^: 
principal  and  tie-beam  of  the  truss.    The  single  b^ahlift^aM^ 
suflScient  to  form  a  truss  for  roofing  to  the  eMteiA  tff  ^161^- 
feety  increasing  the  number  as  the  extent  ol  the  spanft  6t  itiier 
circumstances  may  require.    The  tie  beam  A  Cof  tb«  MM#^ 
for  230  leet  span  is  composed  of  two  straight  attificM  besittiy ' 
ope  over  the  other,  bolted  and  o^erwise  secured  togeiftf^f.^ 
The  curved  principal  of  22&  feet  radius  is  also  made  in  tbtj  * 
same  manner  by  two  circular  artificial  beams,  secui^d  ^9tfWh  * 
if onsy  and  likewise  bolted  together.    In  order  to  fotm^thi^^ 
truss  it  is  necessary  to  connect  the  curved  principal  aftid  tre^'« 
befim  together  at  the  points  of  contact  A  and  at  C,  and  ^Isd' 
throughout  by  the  aid  of  the  radiating  tie-pieces.    At  eac^^ 
end  of  these  pieces  a  short  tenon  is  made  to  fit  a  mortise  iti 
th^  principal  and  tie-beam  at  the  parts  of  contact.    There' 
ar^  screw-nuts  also  inserted,  about  18  inches  from  fhi^  ehd 
of  each  radiating  tie-piece,  to  receive  the  screw-bolts,  th^t 
serve. to  unite  the  circular  principal  and  tie-^beam  together. ' 
B^wieea  the  radiating  tie-pieces  are  braces  T  (continued  In' 
th^.form  of  an  arch)  with  a  tenon  on  each  end  to  'fit  lAie 
mqriiiaes  in,  and  shouldered  to  the  radiating  tie-^pteces;  '  On 
the;truBsane  erected  principals,  rafters,  ftc,  prepared  foif 
sl^e,  which  is  an  excellent  covering  for  roofs.    ShotrM 
n(MStal  he  preferred,  the  roof  need  not  rise  higher  than  the 
eprved  principsd  of  the  trass,  which  wiH  te  a  moderate 
el^vatim  for  such  a  span. 

,  All^Jbbe  timbers  are  to  be  of  Riga,  or  the  best  American 
pipe,  prepared  by  Kyas's  process  to  prevent  dry-^rot,  and  tb 
f^gilitate  the  seasoning..-  The  iron  jwork:  to  be  made  with 
SQUpd.  wrptghti  icon,  ,waA  of  the  best  mrorkmattship. '  ^    ' 

Ur  W^J  be  necessary  to  .staite  the  >  functions  whieh  ihk- 
diiflrer<eiMr  parl;S;of  timtnias  perfelsm.  *  Iii  th<i  first' plaee>  the 


ti(9»'|ieam/A  Ait^  a^tn^^  beaok  lit  we'  id  t6  "pt^veM  tbtf 
GMTve^  panipipiU  A.ft  C  finm  expanding  irt;  the  peints  of 
b^ingi  Qn>  life  base  A  C>  anrf  is  idso  ti9#fiil  to  retain  the 
cajun^e^  prioi^i^  in  its  ^imiper  pontiofk  by  means  of  the 
i;idiat«ig  tie-piece&  The  curred  principal'  ABC  resists 
the  pet fitndicular  wei^t  or  pressure  laid  od  the  trosa,  by 
cE^^^g  it  to  deacebd  through  the  line  of  bireuAiferenee  to  the 
poiots.  A  and  C  of  the  -tie-beam.  The  carved  principal  also 
sifi^QdCta  the  tie-beam  in  its  horizontai  position  by  the  idd  of 
the.  radiating  tie-^eces,  which  unite  the  tie-beam  io  the 
curred  principal^  by  means  of  screw-bolts  and  nuts,  in  order 
to  prevent  ,the  tie-beam  from  sinking  between  the  points  of 
Ijfeasing.  These  tie-pieces  also  serve  to  keep  the  curved 
pi^iQc^al  in  its  proper  form,  causing  it  to  thrust  the  weight 
recMri^d  cm  the  truss;  to  the  points  of  bearing  on  the  tie-^* 
beam  ii^  A  and  C« 

Setweeatbe  radiating  tie-pieces  the  braces  T  are  intrO- 
dujced  in  <)rdet  to  strengthen  them,  and  by  their  position,' 
render  the  curved  principal  and  the  whole  truss  stronger, 
perp^Qittiog  at  the  same  time  the  formation  of  an  extensive 
rqom  in  the  roof.  The  principals  as  prepared  for  slate  tend 
rather  to; strengthen  the  truss;  and  the  struts  supporting 
them  between,  at  the  points  of  bearing,  are  placed  in '  a 
ponton  perpendicular  to  the  plane  of  the  principals ;  being 
the  most  direct  method  to  prevent  the  principals  becoming 
hoUaw  or  concave  on  the  back.  The  struts  on  one  side  of 
the  xoof .  act  in  an-  oblique  direction  towards  those  on  th^ 
other,(  by  which  means  they  tend  to  counterbalance  an^' 
desangement  in  the  roof. 

Let  a  beam  of  considerable  length  be  placed  in  a  horizontal 
position,  each  end  bearing  upon  a  wall ;  if  unsuppbited' 
between  the  walls  it  will  gradually  sink  in  the  form  of  aii' 
inverted  arch  and  finally  become  fractured  by  its  own  weight: 
As  the.  quality  of  the  truss  chiefly  depends  on  the  stnic-^' 
tuce  and  solidity  of  the  artificial  beam,  we  shall  pay  some 
attention  to  the  manner  in  which  it  is  constructed. '  It  is  hi 
two  thicknesses  with  continued  flat  iron  bars  inlaid  on  two  - 
ea^teroal  and  opposite  sides,  bolted  together  with  nuts  and 
screw-bolts.  The  heading  joints  of  the  timber  are  rendered 
SQund  by  the  keys,  and  sustained  by  the  continued  fiat  bar 
irons,  and  by  the  whole  side  pieces  passing  and  binding  the 
joints  in  the  most  favourable  position  to  resist  longitudinal 
pressure,  and  cross  strain.  When  the  powerful  effect  of  the 
coniimi/ed.  flat. bar  irons:  combined  with  the  baulk  in  this 
artificial  beam  are  taken  into  oonsideration,  the  power  of 
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^esistuig  longitudinal  etrsdii  or  contpre^uoil  k  ionnense; 
These  flat  b^  irousjure  iki.  lfii|s  efiisctpaL  in  .^siAtmg  tbe 
timbers  in  tbe  beam  to  resist  cross  strains.  In  the  perpen«« 
dicular  strain  the  flat  irons  resist  the  pressure  on  edge, 
presenting  two  pieces  of  flat  bar  iron  half  ineh  thick  and 
three  and  half  wide^in  concert  with  the  timbers,  likewise  oti 
edge,  and  secured  in  that  position  by  the  boHs,  &c.  above 
described,  which  gives  a  powerful  resistance  to  perpendicular 
strain.  In  the  horizontal  strain  the  flat  ixon  bars  on  the 
side  of  pressure  offer  a  resistance  pn  one  side  by  liot  com- 
pressing in  length,  and  on  the  other  side  by  not  stretefaing 
in  length.  It  must  be  remembered  that  the  iron  bars  are 
bound  to  their  positions  by  the  screw-bolts.  It  has  been 
mentioned  before  that  the  solidity  of  this  artificial  beam  is 
finally  accomplished  by  the  powerful  efifect  of  the  keyis  or 
wedges,  stiffening  the  beam  longitudinally  most  particularly, 
and  also  in  the  transverse  position  5  therefore,  little  doubt 
can  remain  as  to  its.solidity  of  eonstru^tionandeffieacy  &r 
the  purpose  intended.  The  pressure  which  the  beains  'b«ve 
to  sustain  is  longitudinal,  or  endwise  being  the  strongest 
position  for  timber,  or  other  materials  composiog  the  truss* 
Thus^  there  are  three  principal  parts  in  the  truss:  the  tie<« 
beam,  the  curved  principal  beam  or  beams,  and  tiie  mfi^rior 
tie-beams.  The  strain  on  the  tie-beam  has  a  tendency  to 
stretch  it.  Tbe  strain  on  tbe  principal  beam  is.  the  reverse 
of  the  tie-beam,  namely  a  tendency  to  compress  or  aborten  it 
in  length.  The  inferior  tie-beams  are  subject  to  altermU^ 
strains,  sometimes  in  a  direction  to  shorten  them,  and  dA 
others  to  lengthen  them;  whilst  the  inferior  tie-beama 
resist  the -pressure  endwise  at  one  side  of  the  truss,  those 
at  the  other  side  have  to  resist  a  longitudinal  strain,  which 
is  but  little  in  a  roofing  truss,  whete  the  load  on  each  side 
is  nearly  equal.  We  have  only  to  consider  that  if  the  tie^ 
beam  is  sufficient  to  resist  tbe  longitudinal  strain,  and  that 
the  curved  principal  also  composed  of  the  same  materials  is 
equally  capable  of  resisting  tbe  forces  to  shorten  it  in 
length,  and  that  all  the  radiating  tie-pieces  complete 
connect  all  the  parts  of  the  truss  together,  it  will'  be 
evident  that  the  truss  so  constructed  must  be  more  than 
equal  to  sustain  any  weight  that  may  be  necessary  to  load 
it  with. 

Since  writing  the  above  I  have  made  some  esiiperiment^ 
on  the  strength  of  the  truss  described^  which  have  exceeded 
my  expectations^  but  they  aire  not  yet  in  a  state  to  publish.^ 

I     .  .J«.ll* 
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Taxation  an  Internal  CommunicaHon.    By  R.  R. 

TO    THE   EDITOR   OF    THE   RAILWAY    MAGAZINE. 

Sukf^^l  beg  to  forward  for  insertion^  in  your  useful  Maga^ 
:m^9  $omQ  e^ctracta  from  the  Report  of  the  House  of  Cwskr 
mons'  Committee  on  the  taxation  of  internal  communication* 
The  subjest  is  one  erery  way  suited  to  your  pages^  and 
deserves  the  serious  attention  of  all  those  interested  in  steam 
communication  by  land  and  water.  I  have  selected  from  the 
evidence  those  points  only  which  are  of  most  general  in- 
terest, or  have  an  immediate  bearing  on  railway  traffic.  In 
your  next  number,  I  shall,  with  your  permission,  offer  some 
remarks  on  the  subject  generally,  and  on  the  views  embodied 
in  the  Report  of  the  Committee.  It  is  to  be  hoped,  for  the 
best  interests  of  the  kingdom,  that  the  object  of  equalising 
taxation  on  the  different  modes  of  conveyance,  will  be  ac- 
complished, 910/  by  imposing  a  tax  on  those  means  of  con- 
veyance liFhipb  are  at  piresent  free  from  it,  but  by  abolishr 
iog  (ill  taxe^  which  check  the  free  Interchange  or  commo- 
dities, and  that  social  inter-communication,  which  is  the 
very  life-blood  of  a  nation's  prosperity.  No  object  can  be 
more  worthy  the  efforts  of  a  reforming  Government,  than  to 
render  the  power  of  locomotion  perfectly  free  and  un<* 
shaclded ;  thus  giving  every  facility  for  inquiry,  equalizing 
the  advantages  of  different  districts,  counteracting  selfish 
and  local  prejudices,  and,  in  fact,  doing  more  to  educate  the 
people  and  make  them  feel  the  benefit  of  free  institutions 
than  any  other  measure  that  can  be  devised.  I  will  venture 
to  say  that  any  Government  that  would  have  the  courage  to 
reduce  to  the  minimum  rate  the  tax  on  the  conveyance  of 
letters  by  post,  and  at  the  same  time  repeal  all  taxes  on  per- 
sonal inter-communication,  will  do  more  to  civilize  the 
country  in  ten  years  than  all  the  schools  they  could  found 
would  do  in  fifty,  and  this  without  any  ultimate  injury  to 
the  revemie. 

I  am.  Sir,  yours^  &c. 

Aug.  21,  1837.  R-  B- 

Minuies  of  Evidence  taken  by  the  Select  Committee  on  the  Internal 
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Committee, — Mr.  Gillon  (Chairman),  Mr.  P.  Thompson,  Sir 
H.  Parnell,  Mr.  Dugdale,  Sir  H.  Vemey,  Mr.  Foster,  Mr.  Lock, 
Sir  G.  SincMr,  Mr.  E.  Denison,  Mr.  Parker,  Mr.  Handley,  Sir  J. 
Freemande,  Mr.  Mackinnon,  Mr.  W.  Miles,  Mr.  M.  PMiilips. 


IJfi  TAXATION  ON   IMTJ£lt)^AL  COMMUMtCAtfON. 

(Mr.  Benjamin  Worthy  Hdrne  called  in  and  examined.) 
'   Qu.  l•'Yo^  are  extensively  engage  in  business  abj  a  pjfyprietor 
of  Btage-coackes,  are  you  not  ? — I  am. 

6.  With  the  prospect  of  a  great  extension  of  steani  conveyitooe 
*by  land,  as  well  as  by  water,  do  you  expect  that  your  bui^^s  wiQ 
Ttsntinu^  to  be  a  remuiierating  one? — I  expect  it  Will  be  anttihi- 
lated* 

7.  To  what  do  you  attribute  this  prospect  ?-^-To  the  effects' bf 
yaitroads. 

'  9»  Da  you  attribute  any  part  of  it  to  the  taxation  which  affects 
you  ? — Decidedly  it  does  affect  us,  but  that  alone  would  not  relieve 
us  ;  it  would  relieve  us  on  certain  parts  where  the  railways  do  not 
directly  operate  against  us,  but  on  any  particular  line  of  road,  for 
Instance,  say  direct  to  Birmingham,  of  course  we  could  hot  mafn- 
.tain  our  position  one  minute ;  but  in  the  surrounding  nei^hbbur^ 
hood,  for  instance,  fifteen  or  twenty  miles  from  the  railroad,  by  sL 
reduction  of  the  duty  we  might  be  enabled  to  carry  on  our 
business; 

•  12.  Do- you  think  that  if  you  were  relieved  6f  taxatidn,' ydtt 
could  compete  with  the  railway  in  a  parallel  line,  or  in-  ari'iniiiiefi 
dilGitely  contiguous  line? — It  is  a  most  difficult  ta^  to  iiliswer  thM 
question:  not  unless  we  have  relief  by  tolls  as  Veil  as  by  "duty  f 
fjuite  impossible  ? 

'  2@.  Have  you  made  any  calculation  as  to  the  difference  'of  ddt]^ 
by  carrying  passengers  on  any.  certain  line  of  road,  say'the'BSr-' 
mingluucn  road,   according  to  the   duties  Which  you  pay,   and 
according  to  the  railway  scale  ?— ^Yes. 
(The  statement  exhibited,  showing  a  difference  of  26,462/.  pef 

annum.) 
.    23.  Then  the  statements  you  have  made  hitherto  refer  to  ih^ 
direct  Birmingham  and  Liverpool  coaches?- — And  Manchester." 

24.  But  I  suppose  when  the  Birmingham  Railway  is  opeilei^'" 
t^ere  will  be  other  lines  of  road  affected  also? — ^Matekially. 
'  25.  Have  you  made  any  similar  calculation* with  re^slra  to  tho^e^ 
coaches? — It  is  only  imaginary;  of  course  it  cannot  oe*  oifherwi^ 
dt  present;  I  presume  one-half  of  them  would  be  discoiitintiedi  • 
'  '4f&*  And  you  aippr^end,  in  tiie  event  of  running  against  k'-¥tSS^ 
way,  you  will  not  be  able  to  keep  on  your  coaches,  even  if  ik4 
duty  were  abolished  ? — *We  fear  we  shall  not,  unless  we  were  to 
eompoand  other  matters  of  business  which  we  perchbhceAkiight'doy 
such  as  tolls  and  various  other  taxes. 

•  54.  Have  you  made  any  calculation  of  the  total  amount'  of  duty 
you  paid  upon  your  coaches  during  the  last  year ?-*!•  have!  Hbi& 
amount  of  duty  paid  was  26,717/.  5s.  6d.  ' 

85.  Whioh  sum  witst  be.entii^dy  taken. <^  to  pBt  yHU  «U'l£ti^ 
equality  with  your  competitors  ? — ^Where  steam  power  is  in  oip4rA'^ 
tion,  either  taken  off^  or  the  other  im^ased  «0^tii«ef^i</fK>  ttk-'to 
bring  it  to  the  same  thing  as  both  being  free. 


(Mn  Robert  GiajrO  '^ 

.  filft  You.ace  i^j^ensiYely  engaged  in  bttfineflB  as- 4  pibpiietav  of 
stage-coaclies,  are  you  not? — I  apn. 

.  ^* .  On.  wbat  roads  prindpaliy  ? — Chiefly  the  ivtcslem  loed  .and 
th^sioi^h*  .       . 

..,,^  Looking  to  the  probability  of  a  vast  increase  4>f  ateam  Qa»* 
veyance  by  land  as  weU  as  by  water,  do  you  conceive  that  at  the 
j^peaent.  rate  of;  duty,  you  pay,  you  will  foe  able  to  maintain  your 
coaches  ? — I  certainly  consider  that  I  shall  not  be  able,  pardoularly 
9A  ibe  .western  road)  when  the  [Great]  Western  Railway  takes 
place ;  I  consider  that  the  greater  part  of  my  business  will  be  in 
^hat  s^ate  that  I  shall  not  be  able  to  compete  with  them, 
.  B6^  I>o  you  concur  with  Mr.  Home  in  the  ofMnion  oftyovar 
inability,  to  compete  with  railways  in  a  direct  line,  evea  if  free  of 
9U  du^,? — ^I  do  certainly;  I  consider  to  Bath  and  Bristol  that  it 
will  be  impossible  for  us  to  compete  therewith  the  laalway)  if  eveii 
the  whole  of  our  duty  is  taken  off. 

67*  With  regard  to  parallel  lines  of  road,  if  the  duty  remaiaa  at 
if^  present  rate  will  you  be  obliged  to  put  down  your  coaches  ?i— I 
th>^|^;WiUhput.a  reduction,  we  shall  be  obliged  to  put  them  d6tva»; 
but -in  going  parallel  lines  varying  from  the  railroad,  I  think*  witk 
a  reduction  of.duty  that  they  might  be  kept  on. 

73.  Have  you  any  suggestions  to  make  as  to  the  mode  of  relief  ?^«~ 
L^Q^n^t'JoiiQw  what  can  be  done  when  the  railroads  are  established, 
Ul^jlf^s&.oiir  duties  can  be  reduced,  and  a  duty  put  upon  that  Jund  oi 
•onveyaope  Cor  the  public  who  travel  in  that  way.  m 

74.  It  would  suit  your  purpose  equally  well  if  the  duties  wers^ 
i^b|(^lis(hed  npon  both>  would  it  not  ?  — ^Why,  yes ;  I  consider  the 
public  would  have  the  advantage  in  going  at  a  cheaper  rate :  we 
should  be^iable  to  do  it  at  a  cheaper  rate  then. 

75..  Wovdd<you  be  able  to  compete  with  the  railroad  if 'the^> 
ivei^e  abolished  entirely  ? — No ;  I  do  not  consider  we  could. 

76.  You  are  aware  that  the  railroads  are  charged  duty>  not  otm 
the  number  licensed,  but  on  those  they  actually  carry  ?4— So  I 
ujaderstf^uly  but  I  have  not  myself  taken  any  notice  of  it. 

77h  .C4>uld.  you  .suggest  any  means  by  which  a  similar  mode  of 
charge  mi^t  be  adopted  in  regard  to  stage-coaches  ?-^^t  wmdd 
I,  thinks  >be  al]au>6t  impossible. 
......     ,  (Mr.  Henry  Gray.)  .         .     i 

,.6Q-..X'^i  ^'^  extensively  concerned  in  the  posting  buBlnesai<.aAre> 
you  not? — Posting  and  jobbing  generally* 

XQ&  Have. you  taken  into  consideration  what  will  be  the  effect 
oi^the'rAihroads  on  your  business,  when  completed  on  thesei  fines  o^ 
road  through  which  your  business  extends ?««^ I  should  say  'to-  tbot 
postpias^rs  s»id  innkeepers  on  tiiat  iline  of  coad  it  wouM  bie  Atter 

.iljC^,,  AnnUmf|tiQni?*«^Yea«.  ...  t    .    ;  "  j 
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110.  Yoa  do  nojt  cotoceive  some  people  will  prefer  the  mode  of 
travelling  by  ]iorse*power?-^Not  while  they  oa&  tira^el  so  maidi 
cheaper. 

Ill*  Yon  thiok  it  will  not-be  adopted  ad  a  luxury?— ^No:  a 
great  deal  of  attention  has  been  paid  with  regard  to  the  travteMhig 
from  Edinburgh  to  London  and  from  London  to  Edinburgh ;  th^re 
we  find  they  can  trard  so  much  cheaper  tiiat  they  go  by  water* 

112.  I  am  spea^mg  by  land,  where  raihroads^  are  completed  6K 
Hues  of  road  through  which  your  busioesff  extends  ?'--Notbfiiig* 
short  of  a  to^  abotition  of  the  duty  will  enable  po^tmnsters  fi> 
compete  with  lihem. 

113.  Supposing  the  taxation  was  abolished  with  regard  to  both 
modes  of  travelling,  can  yon  compete  with  the  looomotive  engines 
with  your  animal  power? — I  think  we  mnght:  we  conld  compete 
easily  with  steaai-padcets^  and  I  HaiDk  with  the  raihroads,  but  thai' 
I.asa  not  tseriain  ofi  . 

(Mr.  John  Waesop.) 

190.  You  carry  on  the  business  of  posttng  at  Alcombuty  Hill, 
in  Huntingdonshire  ? — ^Yes,  I  do. 

;  19S.  Has  that  business  improved  or  gone  back  during  the  lai^ 
ten  years  ?--rGradually  decreased. 

199.  To  what  do  you  attribute  this  alteration  in  your  badnesiB  ?• 
—Entirely  to  steam ;  that  we  cannot  compete  with  -tiie  travelling. 

202.  If  a  further  extension  of  this  steam-Ksonvey&xree  shocdd  go 
on  by  land  as  well  as  by  water,  do  you  antidpatts  a  still  further 
pressure  in  the  way  of  your  business ?-^^I  do;  it  makes  a  vety 
great  difference  to  the  public,  the  mode  of  trave^ng;  they  wBl  go 
a  circuitous  route  to  get  to  the  steam,  and  avoid'  dining  on  oui< 
road,  in  consequence  of  the  cheaper  rate  of  traveUing. 

208.  Have  you  lowered  the  fuces? — The  lares  have  be^' 
obliged  to  be  lowered  in  consequence  of  the  ^eap  'conveyance  by 
steam :  they  will  l»anch  off  to  take  a  route  anywhere  to  get -by 
steam,  rather  than  travel  by  coadies,  because,  IW>m  the  price,  of 
provender,  and  the  enormous  prices  that  we  aafe  obMged  to  glte  ftff 
horses,  we  cannot  carry  them- at  the  rate;  it  ifr  impossible. 

2I4f.  Of  course  a  reduction  of  the  mileage  duty  to  one-eightih  of 
a  penny,  instead  of  one-fourth,  as  at  present,  would  enable  you 
materially  to  diminish  the  fares  upon  eoajcheS'?-^It  would  mak« 
some  difference,  but  it  would  not  be  suficient  to  relieve  it,  in  my 
opinion. 

215.  Are  you  not  aware  that  that  is  what  railway  compatfkTil 
pay,  one-eighth  of  a  penny  per  mile  on  the  passengers  convt^yed  ? 
-*-^That  is  on  each  passei^er  conveyed ;  but  a  coach  most  pay  i^ 
duty  whether  there  are  passengero  or  not. 

(Mr.  Thomas  Fagg.) 

227.  You  are  extensively  connected  as  an  owner  of  stage 
coaches,  are  you  not? — I  am. 
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'  228.  On  wliisit  Hues  prineipdlyP-^On  the  Dover  tine,  the 
western  line,  and  slightly  on  the  northern  line. 

229.  Do  you  find  that  your  business  has  been  lat^y  increasing 
or  duniniflfaing  ? — ^Diminishing  materiaUy. 

2$0^  To  what  do  yon  attribute  this  diminution  ?— Principally 
to  the  competition  of  steam  by  water. 

238.  If  the  mileage  duty  were  altc^ether  abolished,  do  you  con- 
ceive you  could  be  able  to  compete  with  steam-power? — ^Yes, 
by  water ;  but  J  think  we  should  be  more  benefited  if  half  the 
duty  were  taken  off,  and  a  proportionate  duty  placed  on  steam  by 
water. 

240.  Do  you  conceive  that  if  the  line  of  railway,  for  which  a 
BiU  has  been  obtuned,  from  London  to  Dover  were  complete,  it 
would  annihilate  the  coaching  trade  altogether  ? — Speaking 
generally,  Yes ;  there  might  be  one  coach  left. 

241.  Do  you  imagine  that  if  the  duties  were  alx^shed,  you' 
could  compete  with  the  railway  in  a  direct  line  of  road? — 
Oertainly  not. 

242.  Do  you  conceive  that  upon  parallel  lines  of  road,  which 
woaldbe  to  a  certain  extent  affected  by  the  railways,  a  reduction 
or  abolition  of  the  duty  would  enable  you  to  continue  to  run  ? — 
I  thiAk  that  in  many  eases,  if  the  duty  were  reduced  or  altogether 
aboli^ed,  we  should  be  enabled  to  maintain  coaches  to  towns  and 
situations  not  very  remote  from  the  railways. 

24>3.  You  contemplate  a  still  greater  diminution  of  the  coaches 
from  the  extension  of  steam  conveyance  ? — Certainly ;  I  was  about 
to  state  that  if  our  present  duties  continue,  and  the  railway  from 
London  to  Birmingham  is  completed,  that  Stamford,  although  40 
miles  from  the  line  of  road,  both  as  regards  expense  and  time  of 
travelling,  parties  will  go  from  Stamford  to  Northampton  to  join 
the  Northern  Railroad,  and  thufrsave  time  and  expense  in  coming 
to  London. 

244ti  Then  in  fact  all  you  have  to  suggest  is,  that  you  should 
be  put  in  point  of  taxation,  upon  an  equal  footing  with  steam 
conveyance  ? — Just  so. 

256k  Have  you  ever  considered  any  mode  of  composition  or 
otherwise  by  which  you  might  be  put  upon  an  equality  with  the 
railway  .coaches  in  regard  to  the  mode  of  charge? — I  have  not. 

257*  Do  yon  conceive  that  a  composition  would  be  practicaHe 
with  the  stage-coach  proprietors? — In  many  cases  I  think  it 
woiild,  in  most  of  the  long  stages  running  long  distances.  We 
pay  in  the  winter  time  generally  duty  for  eight  and  three,  total 
eleven,  and  in  the  summet  time  four  and  eleven,  total  fifteen,  and 
yet  the  average  throughout  the  year  does  not  exceed  nine  passen- 
gers in  and  out. 

Mr.  Joseph  Hearn. 

260.  Are  you  a  proprietor  of  stage-coaches  and  waggons?— 
Yes. 


.    265.  Do  you  coaceii/(e  yoa:are  interfered  with  by  steam  in  the 
prosecution  of  your  business  ? — I  shall  be  very  much. 

266.  Both  as  a  conveyer  of  passengers  and  gopds  ?-*Both* 

267.  Has  the  business  of  stage-coadies  not  been  so  remunerating 
within  the  last  five  or  six  years  as  it  formerly  was  ? — Certainly 
not.  ^ 

268.  Do  you  anticipate  that  from  a  further  extension  of.  steam 
conveyance  by  land  as  well  as  by  water,  your  bustness  would 
t>e  still  more  seriously  interfered  with?-— There  is  no-question 
about  it.  > 

269.  Do  you  think  you  will  be  able  to  run  your  coaches  at  all 
upon  the  Birmingham  road?-:— I  think  not;  my  coadies  running 
to  Aylesbury  and  Tring,  Berkhamstead  and  Watford,  must  be 
withdrawn,  I  expect  next  mmith,  when  the  railway  opens. 

275.  What  alteration  would  you  suggest  to  put  you  on  an 
equality  with  your  steam  competitors  by  land  and  water  ?— ^That 
they  should  pay  a  duty,  as  we  do,  for  passengers. 

276.  It  would  equally  serve  your  purpose  if  the  duty  was 
removed  from  you  ? — ^It  would  have  some  ^ect,  of  course. 

277.  Would  it  not  put  you  on  a  perfect  equality,  if  the  dnty^ 
were  removed  from  you  ? — I  apprehend  it  would. 

279.  Are  the  apprehensions  you  entertain  yourself,  entertained 
generally  by  the  body  to  which  you  belong  ? — ^I  think  they  are» 
they  all  appear  to  be  pf  the  same  opinion. 

[To  be  continued.] 
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«  ROYAL  SOCIETY  AND  MR.  HERAPATH." 


[The  private  correspondence  which  terminated  in  the  exit,' 
expulsion,  or  forced  retirement  of  Sir  Humphry  Davy  from  the. 
Presidency  of  the  Royal  Society.] 


(XVIII.) 

Cranfordy  March  4?,  1821. 
Sir, — ^Your  favour  of  the  28th  ult.  did  not  come  to  hand  until, 
this  morning.  You  say  "  a  note  has  been  added "  by  the  gentle- 
man who  has  read  the  paper  containing  my  experiments,  <<  which 
alone  would  show  that  this  communication,  in  its  present  stcUe^ 
cannot  with  propriety  be  communicated  to  the  Royal  Society."  I 
am  very  anxious  to  see  his  observations,  of  which  I  can  form 
no  idea,  and  shall  therefore  be  thankful  to  have  the  papers  sent 
directed  to  me  at  Cranford,  under  the  care  of  the  guani  of  the 
Bristol  Regent  coach,  immediately,  if  you  please.     This  coach 
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i  bdtieve  leaves  the  Gloucester  ColBPee-house,  Piccadill^y  precisely 
at  half^past  four  every  afternoon. 

I  feel  much' obliged  to  your  goodness  for  having  allude  to  the 
'vessel  inj  which  I  mixed  the  mercury.  My  not  having  stated  the 
particulars  was  an  oversight,  arising  from  the  haste  in  which  I 
drew  up  the  paper.  The  vessel  was  made  of  what  I  believe  is 
called  sheet-iron,  covered  with  tin,  which,  before  I  made  the 
(ixperiments,  I  melted  off,  by  putting  the  vessel  in  a  strong  fire^ 
and  raising  it  to  a  red  heat.  A  vessel  so  prepared  could,  I  pre^* 
sume,  have  no  influence  on  the  results  of  the  experiments* 

You  inform  me  '<  that  the  opinion  of  the  gentleman  in  whose 
hands  you  have  put  my  paper  on  the  'Phenomena  of  the  Uni-i 
verse,'  is  precisely  the  same  as  that  of  the  gentlemen  whom  Mr« 
Gilbert  consulted.*'  What  the  opinions  of  these  were,  I  rather 
expect,  I  don't  know,  from  the  way  in  which  you  have  referred 
to  them.  The  only  objections  which  have  yet  come  to  my  know- 
ledge are,  that  Mr.  Gilbert  "  read  the  paper  over,  and  although,'* 
says  he,  ^'I  must  confess  myself  not  satisfied  with  the  ultimate 
deductions,  yet  I  was  much  pleased  with  the  great  ingenuity  dis-« 
played  throughout  the  whole,  but  I  entertained  strong  doubts  on 
the  propriety  of  laying  before  the  Royal  Society  any  thing  so 
abstruse  and  metaphysical.  I  therefore  desired  two  of  the  best 
mathematicians  in  London  TO  LOOK  AT  THE  PREMISES, 
and  their  opinions  have  confirmed  my  doubts.  They  say  such  a 
work  should  be  laid  before  the  public  in  a  separate  form.  I  cannot 
pr^ent  it  to  the  Royal  Society  in  opposition  to  their  opinion.**  In 
the  only  letter  besides,  that  contains  any  thing  in  the  shape  of  an 
objection,  this  gentleman  observes :  "  You  would  of  course  wish  to 
avoid  the  inconvenience  of  its  being  read  before  the  Society,  and 
then  not  ordered  for  printing  by  the  Council.  I  therefore  endea- 
voured to  ascertain  the  opinions -of  some  members  of  the  Council 
usually  looked  up  to  on  such  occasions,  and  they  considered  the  in- 
vestigations as  too  theoretical  for  the  *  Transactions,*  without  taking 
on  themselves  to  judge  of  the  mathematics.**  These  are  all  the 
objections  of  which  I  have  yet  heard  from  Mr.  Gilbert :  if  there 
have  been  any  others  mentioned,  I  should  feel  much  obliged  to 
be  made  acquainted  with  them.  The  opinion  of  your  friend  I 
expect  presses  much  more  heavily  on  the  merits  of  the  paper  than 
these,  and  I  should  therefore  be  very  happy  to  know  it.  Possibly 
it  may  induce  me  to  alter  my  opinion,  by  presenting  the  thing 
under  a  new  point  of  view. 

Your  letter  informs  me  that  the  gentlemen  who  have  read 
my  papers  have  given  their  opinions  as  private  individuals,  and 
not  as  members  of  the  Council.  I  hope  by  this  and  some  other 
observations  of  the  same  kind,  which  I  have  lately  received,  it 
is  not  expected  I  should  mcUicumsly  attempt  to  throw  any  reflec- 
tions on  the  Council  or  the  Royal  Society.  Whatever  may  be  the 
result  of  this  affair,  I  trust  it  will  not  be  found  that  I  shall  act  in 
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an  ungenUemanly  manner,  or  that  I  fihall  do  more  than  my  d^esase 
against  such  opponents  will  require ;  but  when  the  whole  circam- 
stanceB  of  the  eaire  are  brought  before  the  public,  these,  and  the 
Hoe  of  conduct  the  Royal  Society  ^all  then  piansue^  wiU  eniri>le 
the  world  to  determine  to  whom  and  to  what  thft  discourageiseB^ 
and  trouble  I  have  experienced  ought  to  be  attnliated ;  and  whe*^ 
ther  the 'manner  in  which  I  have  handled  the  subject  I  have  written, 
oni  will  justify  me  in  maintaining,  from  all  which  hasf  ye6  covif 
to  my  knowledge,  that  after  a  consideration  of  upwards  of  nine^ 
months,  not  ime  tenable  objection  has  been  made  to  the  validity  or 
the  accuracy  of  the  views  I  have  taken. 

I  beg  you  will  do  me  the  honour  to  accept  my  best  thanks,  fp^ 
theeepetition  of  your  kind  invitation.  As  the  summer  approacboa 
I  sliali  be  happy^  when  opportunities  offer,  to  avail  >myself  of  it. . 

Permit  me  now  to  acknowledge  my  obtigations  for  .the  ki|i4 
trouble  you  and  your  friends  have  had  the  goodness  to  take  Wi^ 
my.  papers ;  and  allow  me  to  observe,  that  I  hope  in  the  sequel  tc^ 
convince  you  and  th^n  that  I  have  given  the  subject  in  question 
much  deeper  thought,  in  all  its  various  bearings,  than  I  apprehenc( 
you  and  they  seem  to  think  I  have,  and  that  I  am  not  in  the  habit 
of  advancing  new  notions  without  well  considering  then.  This  is 
ope,  and  almost  the  only  consolation,  I  expect  to  derive  from  thii» 
troublesome  and  extremely  unpleasant  affair. 

I  am^  Sir,  with  much  respect,  your  obedient  servant, 

(Signed)  John  Hebapath* 

,  To  Sir. H.  Davy,  Bart. 


No.  XIX,  was  a  letter  to  Mr.  Gilbert,  merely  respecting  ihe  tittHe 
of  accepting  the  invitation  to  the  meeting  of  the  Royal  Society.  ' 


(XX.)  March  ft  16^1-  i 

Sir, — ^I  shall  this  day  send  your  papers  in  the  way  you  propose^ 
with  this  note.  • .« 

Having  considered'  a  good  deal  the  subject  of  die  supposed  red. 
zero  *,  I  have  never  been  satisfied  with  any  conclunons  te^Metii^ 
it.  I  cannot  see  any  necessary  connexion  between  the  eapaoityt-of 
bodies  for  he^t,  and  the  absolute  quantity  they  coilti^ ;  and)  tbn&f 
perature  does  not  nieasure  a  quantity,  but  merely  a  ptopertj;  itf 
heat.  I  have  the  honour  to  be.  Sir,  '.'  ''mi  ,'J 

Your  obedi^it,  humble  tSlervant^'  -i-^^.tMirr 

To  Mr.  Herapath.  (Signed)        ^.^^.^a^v^.^ 

*  It  is  a  curious  feet  that  io  this,  the  only  objection  D^AryretfetVentfirQl 
to  start — for  the  ob^rvation  about  heat  and  motion  fn  lellecj^l^.XII;  ^ftt^ 
objection  at  all,  the  solution  of  the  piiift»Um  answers  it — I  was  confinnea 
by  Laplace  not  long  after;  and  about  the  nmi  time  ilM;  CMnebtOutll 
Desormes  arrived  at  precisely  the  same  result. 


J 


'  ;  •  Cranford,  March  8<  18?J^  ... 

"^, — ^With  the  tttmoBt  surprise  I  last  evening  read  the  note  o0 
P[  M.  R.  "  ^iHiich  alone/'  yon  were  pleased  to'saj,  **  would  ihoii^ 
that  tn  its'  present  state  it  (the  paper  containing  my  experimeiit*)^ 
<:bnld  not  with  propriety  be  oommnnicated  to  the  Royal  Society ;**) 
How  P.'  M;  R.  could  have  read  even  the  last  four  sentences^  Of  my? 
^xperiiti^nts,  and  then  write  such  a  note,  or  how  any  one  could- 
shppo^  that  a  man  who  is  capable  of  being  the  author  of  these 
papers  could  have  concluded  with  such  a  blunder  as  that  with* 
wmc^h  P.  IVI.  R«  would  charge  me,  I  am  at  a  loss  to  conceive.    He 
^j^s,  '^If  (as  Mr.  Herapath  maintains)  the  temperature  of  melt* 
ing  ice  be  to  that  of  boiling  water  in  the  stibduplicate  tsAioot 
€(to  11,  that  is  as  'JSis/Tl,  or  1 : 1-1726,  Then  the  difference 
of'  the  temperatures  is  to  the  total  temperature  of  ice,  reckoning 
from  the  real  zero, ::  1;1726— 1  (or  0-1726)  :  1  ::  180°:  1043',.and 
iiot'^BO^,  as  Mr.  H.  makes  it,  from  having  calculated  according  to 
t|ib'W'^p/^9  Wd  hot  the  subduplicate  ratio.*' 

'  jt 'wfll'  not  stop  to  make  any  comments  on  this  extraordinary 
no.te,  knd  the  still  more  extraordinary  mistake  which  P.  M.  R.  has 
hiinselir  inade  by  a  singular  confusion  of  things,  and  which  he  has* 
nevertheless  had  the  goodness  to  place  to  my  account,  but  wilt 
give^  fbf  his  satisfaction,  a  concise  geometrical  proof  of  what  I 
have  ^advanced. 

Let  C  B  be  any  indefinite  right  line  representing  Fahrenheit's 
scale,  and  let  F  be  the  freezing,  and  B  be  the  boiling  points  of 
wi^tei^:cmdZ  Fahrenheit's  zero.  At  the  points  F  and  B  erect  two 
perpenfiti^ula^  F  A  and  B  iD  of  any  length,  but  in  the  ratio  pf 
Vs  to  t/ll ;  and  through  the  points  D,  A,  with  B  F  produced  for 
an  axis,  dra^  a  parabola  cutting  B  F  in  C,  which  will  be  its  vertex. 
Thiti^ik^  theory  the  semi-ordinates  will  be  as  the  temperatures, 
^mdqtin^irdKstaic^  on  the  axis  from  Z  the 
corresponding  indications  of  Fahrenheit,  plus  or 
kdnic^aa  tli^e  ^ondinat^  &lls  above  or  below  Z. 
^efeiee^.  thevefcffe,  C  is  the  point  of  absolute 
lEDl^reoqnAing  on  Fahrtmimis  scale,  and  B  F  is 
4iH'E(iixai  ;]i^;.to  thejuumber  of  JFahrenhei^s 
Hegtta^td^  wjiicdb  the  point  of  absolute  cold  is 
below  tiie  melting  of  ice.  Let/?  be  the  para*- 
meter  Qfn&«';|^nd>Ql»,  then  />  X  C  F  ==  F  A' 

Bxir^^  ^ B  =  B  D»,  therefore  ?^^  (^^)  = 
ygrll/..^]pr,ri.  gtf^d  consequently,  C  F- 
»i/C,Br«H14*avtod  €  E  =  v^  -  4.80,        ■     ^, 
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I  win  now  beg  to  mention  a  thing,  which  in  the  hurry  of 
putting  together  my  experiments,  I  overlooked,  but  which  will  as 
much  surprise  P.  M.  R.,  I  expect,  as  his  note  did  me,  especially  as 
it  has  escaped  the  notice  of  himself  and  that  of  all  the  philosophers 
of  Europe.  It  is  this,  that  the  point  of  absolute  cold  may  be- 
determined  independent  of  my  theory,  from  data  well  known. 
For  since  the  increments  of  volume  in  a  given  portion  of  gas  and 
the  degrees  of  Fahrenheit  bxq  made  to  go  on  pari  passu,  if  we  divide 
the  augmentation  in  volume  of  a  given  portion  of  gas,  from  the 
temperature  of  water  freezing  to  that  of  water  boiling,  into  180- 
equal  parts,  then  the  number  of  these  parts,  which  the  volume  of 
this  gas  contains  at  the  temperature  of  water  freezing,  will  exhibit 
the  number  of  Fahrenheit's  degrees  of  the  point  of  absolute  cold 
from  the  melting  of  ice.  Let  v  be  that  volume,  then  t)  +  180 
will  be  the  volume  at  the  temperature  of  boiling  water,  but 
«?  :  V  +  180  ::  lOOO  :  1375  ::  8  :  11.  Therefore,  V  =  480  the 
same  as  I  have  given  above. 

I  have  written  thus  far  to  give  P.  M.  R.  an  opportunity  of  dis- 
covering and  acknowledging  the  cause  of  his  error,  if  he  chooses, 
though  if  the  Royal  Society  will,  after  such  unsuccessful  attempts 
to  refute  my  ideas,  oblige  me  to  come  before  the  public  in  a  hostile 
manner,  his  note  may  be  of  some  service  to  me.  With  respect  to. 
your  note,  you  are  aware  that  I  conceive  heat  to  consist  in  motion, 
and  that  the  temperature  of  a  body  is  the  intensity  of  the  intestine 
motion  of  its  particles,  estimated,  when  you  compare  the  tempera- 
tures of  different  bodies,  not  by  their  velocity  but  their  momentum. 
The  degree,  therefore,  of  absolute  cold  is  where  the  particles 
have  no  motion,  and  my  object  has  been  to  ascertain  this  by  deter- 
mining the  ratio  of  the  intestine  motions  at  two  fixed  points,  as 
those  of  ice  melting  and  water  boiling. 

What  is  called  "  the  capacity  of  bodies  for  caloric,"  I  have  de- 
monstrated in  my  memoir  to  be  owing  to  the  numeratom  of  the 
bodies,  that  is  the  number  of  particles  which  there  are  in  a  unity 
of  volume.  If,  therefore,  two  equal  portions  of  different  bodies  be 
mixed  together,  the  temperature  of  the  mixture  will  always  deviate 
from  the  arithmetical  mean  in  favour  of  that  body,  which,  under 
the  same  volume,  contained  the  greater  number  of  particles. 
Thus,  if  a  given  portion  of  water  contain  a  greater  number  of  par- 
ticles than  the  same  portion  of  mercury,  as  I  have  computed  it 
does  in  the  proportion  of  2  to  1,  the  temperature  of  the  mixture  of 
equal  portions  would  always  be  in  favour  of  the  temperature  of  the 
water.  To  know  whether  the  numeratom  of  one  body  (I  speak 
of  fluids  and  solids  only)  exceeds  that  of  another,  I  observe  which 
of  them  expands  most  with  the  same  increment  of  temperature, 
and  thal^  body  I  say  has  the  greater  numeratom^  because  its  greater 
expansion  is  an  indication  that  its  particles  are  less,  and,  therefore^ 
more  numerous.  It  is  as  impossible  to  give  a  universal  rule  for 
the  numeratoms  of  bodies,,  so  differently  constituted  as  some  of  the 
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solids  and  fluids  are,  as  it  would  be  difficult  here  to  enter  into  a 
complete  development  of  my  views,  but  the  following  rule  may 
easily  be  tried  in  solids  as  well  as  in  fluids,  and  will,  I  think,  in 
general,  if  not  always,  be  found  to  be  correct.  IfeqtaU  magnitudes 
of  any  two  bodies^  which  do  not  act  chemicaUy  on  one  another^  be 
mixed  together  at  unequal  temperatures^  the  temperature  of  the 
mixture  will  be  in  favour  of  the  temperature  of  that  body  which 
expands  the  most  wUh  the  same  addition  of  temperature.  In  trying 
this  rule  with  two  solids,  or  with  a  solid  and  a  fluid,  it  will  be 
necessary  to  take  the  required  magnitude  in  the  solid,  and  then 
divide  the  body  into  little  parts,  by  which  means  the  mixture  might 
be  easily  made,  and  the  temperature  rapidly  equalized,  even  in 
bodies  which  transmit  heat  the  worst.  If  this  rule  be  found  to  be 
correct,  which  I  have  no  doubt  it  will,  though  I  have  not  tried  it, 
it  is  evident  what  a  field  is  here  opened  for  discovery,  and  what  a 
powerful  instrument  this  rule  and  a  little  mathematics  would  fur- 
nish us  with,  for  prying  into  the  inmost  recesses  of  bodies,  and 
discovering  the  various  arrangements  and  associations  of  the  primi- 
tive atoms  to  form  particles,  and  of  the  particles  again  to  form  the 
different  solids  and  fluids.     But  enough  of  this  subject. 

I  am>  Sir,  your  very  obedient  humble  servant, 

(Signed)  J.  Herapath. 

To  Sir  H.  Davy,  Bart.,  P.R.S. 

Shortly  after  this,  I  resolved  to  bring  the  paper  before  the 
world,  and  determined  to  try  the  strength  of  the  parties  publicly. 
Accordingly  I  sent  the  chief  paper  to  Mr.  Phillips,  then  editor  of 
the  <<  Annals  of  Philsosophy,"  and  it  appeared  in  that  journal 
April  1st,  1821,  with  the  following  letter  to  Mr.  Phillips. 


"  A  Mathematical  Inquiry  into  the  Causes,  Laws,  and  principal 
Phenomena  of  Heat,  Gasses,  Gravitation,  &c."  By  John  Herapath, 
Esq. 

Cranford,  near  HounsloWy  March  21,  1821. 

Dear  Sir, — The  following  mathematical  investigation  of  the 
causes,  laws,  and  principal  phenomena  of  heat,  gasses,  gravitation, 
&c,  was  drawn  up  about  ten  months  since,  for  the  purpose  of  being 
laid  before  the  public  in  the  Transactions  of  the  Royal  Society.  A 
knowledge  that  the  Royal  Society  had  been  desirous  of  having 
these  subjects  investigated,  and  a  belief  that  they  would,  therefore, 
have  been  pleased  with  this  mark  of  my  respect,  and  have  caused 
the  subject  to  be  sifted  to  the  bottom,  were  the  motives  which 
induced  me  to  present  them  with  the  first  fruits  of  my  labours. 
Having,  however,  notwithstanding  the  marked  kindness  of  the 
President,  and  another  highly  distinguished  and  enlightened 
member  of  that  Society,  experienced  from  others  an  unlooked-for, 
and,  I  might  almost  venture  to  say,  an  illiberal  opposition  for 
upwards  of  nine  months,  I  have  thought  it  expedient  to  withdraw 


^Ahid  pajiety  tpgether  with  another  which  I  composed  at  the  ^gg^ 

,  tion  of  Sir  H.  Davy,  ccnfirming,  by  experiment,  my  views  on  the 
more  material  points,  in  order  to  bhng  them  both  before  the  pubHc 
{9u*ough  a  different  channel. 

. ,.  It  is  not  my  intention  here  to  detail  the  ^scoaraging  and  extra- 
ordinary line  of  conduct  which  has'  been  pursued  in  this  afiair, 

^bec^ause  I  shall  have  it  in  my  power,  at  the  eiid  of  these  papers,  to 

^  enter  fully  into  particulars ;  but  I  request  you  will  have  the  good- 
ness to  print  the  communications  just  as  tiiey  now  stand ;  for  tte 
circumstances  of  the  case  being  such  that  it  will  be  neeessary  pub- 

■  licly  to  invite  the  attention  of  the  whole  Royal  Society  to  this  siilgect. 
I  wish  to  make  no  alteration,  but  to  give  those  who  have  opposed 
me  a  fair  opportunity  of  overturning  that  agiunst  which  they  have 
not,  in  so  long  a  period,  produced'  one  valid  objection ;  or  of  ju^- 
tifying  a  conduct  which,  though  but  belonging  to  a  part,  might, 

[  possibly,  in  the  eyes  of  the  world,  from  the  importance  of  the  sub- 
ject, produce  serious  reflections  on  the  whole  of  a  Society,  so  long 
distinguished  for  its  candour,  liberality,  and  prompt  enco^tage- 

.  ment  of  scientific  pursuits. 

I  have  the  honour  to  be,  dear  Sir,  '" 

Your  most  obedient  servant. 
To  Richard  Phillips,  Esq.  John  He'rapath. 

^sBaassatmgmmoBmaBmmBBsaBssaBsgsssssssssaBssssgsaas^sssssBaBsmssssssss^ 
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On  retiring  from  oflice,  under  the  provisions  of  the  amended 
Act  of  Parliament,  the  Directors  are  anxious  to  state  the  nature' "of 
thjB  difficulties  with  which  they  have  contended,  to  submit  to  "Oie 
'  proprietors  the  precise  condition  of  the  affiiirs  of  the  Company, 
'  and  not  shrinlc  from  the  responsibility  which  has  attached  to  th^m 
under  circumstances  which  have  been  discouraging,  and  of  con- 
siderable anxiety  to  those  whose  interests  they  have  endeavoured 
to  protect. 

At  the  last  General   Meeting  of  Proprietors,  the  Directbrs 

expressed  their  belief  that  the  funds  required  for  the  progresa  of 

'  the.  undertaking  would  be  fotthcoming  at  the  periods  necessary  for 

prosecuting  the  works  with  vigour,  and  they  proceeded  to  advertise 

for  contracts ;  it  is  scarcely  necessary  to  refer  to  causes  which  are 

"kb  thoroughly  kuown  and  felt  by  the  shareholders  generally,  to 

;  'account  for  the  delay  which  has  arisen ;  a  period  of  un^^sampfed 

''tnonetary  difiiculty  followed;    the  outstanding   claims  upon  the 

'shareholders  were  not  met  by  the  contemplated  payments ;  a  jpreat 

Reaction  had   taken  place  in  the  public  feeling  with  regard  to 

Siniilar  undertakings;  and  the  Directors  felt  that  they  would- ;ibe 

^'ddiiig'^  gi^^t  injustice  to  those  shareholders  who  had  regulttrly 

'  'piidl!kt  c^iM  made  upoii  them;  if  they  proceeded  with  cojlti^ts 
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.for  wQrk$  which  would  have  expended  the  sums  so  pud,  whibt  a 
.  large  proportion  of  the  calls  remained  unpaid ;  they  ielt  that  such 
.  a  course,  would  have  endangered  the  expenditure  of  the  sums  paid 
up,  without  securing  the  ultimate  completion  of  the  undertaking  ; 
^  they  determined,  therefore,  to  suspend  the  commencement  of  the 
yrorka  until  a  period  when  nearly  the  full  amount  of  arrears  Would 
l>e  secured.;  they  have  now  th.e  satisfaction  of  reporting  that  only 
4,650/*  on  the  second  instalment  remains  due ;  that  a  considerable 
prop^rtloQ  of  the  arrear  will  be  shortly  received;   that  nearly 
the  whole  b  secure;  and  that,  on  the  instalment  of  21.  10s.  per 
share,  due  on  the  1st  August,  the  amount  of  9,892/.  has  already 
been  paid.    The  Directors,  therefore,  feel  that  they  have  succeeded 
in  placing  the  affairs  of  the  Company  in  a  condition  which  enables 
them  to  recorajnend  the  commencement  of  the  works  immediately, 
but  which  a  hasty  course  of  proceeding  might  have  endangered, 
and  they  trust  that  the  delay  occasioned  has  also  been  attended 
with  many  other  important  advantages;    a  great  reduction  has 
taken  pl^ce  in  some  descriptions  of  materials,  which  may  enable 
the  Company  to  make  contracts  at  lower  prices ;  the  engineer  has 
had  the  opportunity  of  revising  his  plans  and  calculations,  and 
effecting  great  saving  and  improvements,  particularly  in  the  inclined 
plane  over  the  Lickey  Hill ;  his  st^  have  been  engaged  in  care- 
fully surveying  and  staking  out  the  entire  line  of  railway,  in  pre- 
paring correct  plans  of  the  property  through  which  it  will  pass, 
and  the  early  delivery  of  those  plans  has  enabled  the  Directors  to 
effect  several  purchases,  and  to  enter  into  negotiations  more  satia- 
factorily  than  could  have  been  done  if  the  purchases  had  been 
delayed  uptil  the  contracts  were  ready:   agreements  have  been 
made  to  such  an  extent  as  will  ensure  possession  of  the  land  at  the 
periods  required,  and  it  has  become  generally  known,  that  whilst 
the.  Company  are  prepared  in  all  cases  to  give  a  full  valuey  they 
wijl  stedfastly  resist  every  attempt  at  extortion ;  in  only  two  cases 
Jhave  iheiy.  appealed  to  juries,  and  in  both  the  result  has  been  most 
satisfactory.     In  the  one  case  S,027/.  was  demanded  by  the  land- 
owner;  650/.  was  offered  by  the  Directors;   the  jury  awarded 
752L  lis.;  in  the  other  case  2,983/.  was  demanded;  600L  was 
.  .offered  by  the  Directors,  and  852/.  lis.  was  accepted  afler  the 
.  decision  of  the  jury  in  the  first  case;  thus  a  positive  saving  of 
,,  4>405/.  has  been  effected,  besides  avoiding  the  construction  of  yery 
expensive  additional  works,  which  the  landowners  required. 

/Pursuant  to  the  instructions  given  by  the  proprietary  at  the  last 
General  Meeting,  the  Directors  appUed  to  .Parliapient  for  an 
.  vA-m^nded  Act  to  enable  the  Company  to  form  branch  Hnes  of 
^]:^way  to  Worcester  and  Tewkesbury,,  in  conformity  with  the 
sujisi^tmg  agreements  with  the  inhabitants  of  those  important 
{pljEMQ^,  and  to  amend  some  of  the  provisions  of  the  former  Acts  ; 
.  th*ey  have  been  successful  in  their  application ;  the  number  of 
PirectprE^  tg  be  chosen  for  the  future  manfigen^ent,  of  the  Qqmpany 
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b  reduced  from  eighteen  to  twelve,  by  which  considerable  advan* 
tages  may  be  obtained. 

By  the  accounts  which  are  now  submitted  to  you,  the  cash 
balance  and  assets  of  the  Company  on  the  SOth  June  last  amounted 
to  51,047^.  14s.  6d.,  since  which  period  the  sum  of  nearly  10,0002» 
has  been  received  on  account  of  the  call  of  2L  lOs.  due  on  the  1st 
instant,  making  the  present  total  amount  of  assets  upwards  of 
61,000/. 

Your  Directors  feel  confident  that  nearly  the  whole  of  the 
remainder  of  the  calls  due  will  be  shortly  paid  up,  and  may  be 
estimated  at  an  additional  receipt  of  about  19,000/.,  by  which  the 
capital  in  hand  will  be  increased  to  80,000/. ;  they  have,  therefore, 
great  pleasure  in  congratulating  you  that  the  period  has  arrived 
when  the  works  may  be  safely  and  vigorously  commenced,  and 
that  the  present  condition  of  your  affairs  is  such  as  to  insure  the 
ultimate  completion  of  the  undertaking,  and  the  fulfilment  of  all 
the  expectations  of  advantage  originidly  held  out  to  the  public ; 
that  confidence  is  thoroughly  sustained  by  a  reference  to  the  esti- 
mated trafiic  for  this  railway,  laid  before  Parliament,  and  the  com-^ 
parative  results  which  have  been  given  upon  those  railways  now 
open  to  the  public,  particularly  with  that  one,  **  The  Grand  Junc- 
tion," whose  passenger  traffic  is  so  immediately  connected  with  the 
object  of  this  Company.     It  will  be  in  your  recollection,  that 
according  to  the  evidence  admitted  in  Parliament,  a  gross  income 
will  be  produced  to  this  Company  of  94?,74?3/.  per  annum,  for 
PASSENGERS  ONLY,  but  the  experience  of  nearly  every  important 
railway  yet  opened,  has  established  the  fact  that  the  superior  faci- 
lities of  this  mode  of  travelling,  have  so  greatly  increased  the  actual 
number  of  passengers,  that  the  income  which  may  be  derived  from 
that  source  alone,  would  give  a  larger  dividend  to  the  proprietors 
than  was  originally  held  out  by  the  promoters  of  the  undertaking, 
for  the  whole  revenue  expected  from  passengers,  merchandize,  and 
cattle.     The  Directors  believe  that  in  proportion  to  the  amount  of 
capital  expended,  the  traffic  on  this  line  will  be  little  inferior  to 
any  railway  in  the  kingdom ;  it  will  be  the  grand  connecting  link 
between  the  whole  of  the  West  of  England,  South  Wales,  and 
South  of  Ireland,  Liverpool,  and  the  great  manufacturing  districts 
of  the  North. 

Your  Directors  having  now  developed  the  present  position  of 
the  affairs  of  the  Company,  beg  leave  to  direct  your  attention  to 
that  duty  which  immediately  belongs  to  the  business  of  this  day, — 
the  appointment  of  their  successors  for  the  management  of  your 
affairs : — ^your  choice  nmst  now  fall  upon  twelve  gentlemen  to  fill 
the  office  of  Directors  for  the  ensuing  year,  and  your  present 
Directors  would  respectfully  suggest,  as  their  opinion,  that  a  very 
jconsiderable  saving  and  a  better  system  of  management  would 
be  insured,  by  you  electing  the  greatest  number  of  Directors 
Resident  either  in  Birmingham  or  Gloucester,  or  their  respective 
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IS  to  secure  a  full  attendance  in  either  place^  na  the 
cement,  and  that  saving  the  great  expencet  of  a  second 
u.  The  Directors  have  carefully  considered  the  pro- 
ising  the  system,  and  have  no  doubt  their  successors 
3med  by  the  same  anxiety  to  unite  a  rigid  system  of 
every  branch  of  the  affairs  of  the  Company  with  a  due 
aintalning  effective  and  vigorous  management. 

;  Sheet  of  the  Birmingham  and  Gloucester  Railway 
Company i  June  30,  1837. 


Jjf*  £•        Sm     d* 

•^  Oth, 

* .  deposit  on  9,500  shares 47,500    0    0 

' .  first  call       ....  47,500     0    0 

Jue  from  sundries       .     5,755    0    0 

41,745    0    0 


) 


) 


amount  received  on  second  call    .     .         302  10    0 
interest, — ^per  bank- 
ers' accounts      .     .     .     1,121  18     2 
'.  •)  ditto, — on  calls  over 

due 245  13  11 

1,367  12     1 


£90,915     2     1 


S37.                                    Cr.  £.  s.  d. 
iC  30th, 
,By  Parliamentary  and  law  charges     .     .  12,000  16  1 
J  By  engineering,  surveying,  and  works    .  13,164  16  4 
^By  expences   of  collecting   traffic   evi- 
dence    1,873  2  2 

By  deputation  expences 1,769  5  9 

By  direction 1,415  8  5 

By  printing  and  advertising 424  5  7 

By  stationery 174  13  1 

By  furniture  and  fixtures     .....  426  12  6 

By  office  charges  and  salaries  ....  2,413  8  6^ 
By   compensation    paid     to   Worcester 

Canal  Company  and  others      .    .     .  6,505  7  4 

By  land  purchased 1,245  1  8 

By  tram  road 17,500  0  0 

'^    incidental  expences 96  1  1 

petty  cash 30  3  2^ 

bankers'  balances 31,876  0  4 

£90,915  2  1 
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.RsPOii'T  of  the  Dtreotoro^  submitted  to  the  H«lf-ye«rly  Genend 
Meeting  of  the  Proprietors,  hdd  at  the  Coiapaiiy's   Office^  m 
DadiogtoDi  or  the  14th  of  August^  1837.    G.  H.  Wilkioson,  Esq., 
"x>f  Hai^rly  Park,  in  the  Chair: —  .  . , 

In  presenting  a  report  of  their  proceedings  daring  the  past  six 
months^  the  Directors  conceive  that  the  first  pointy  on  whiqh  the 
shareholders  will  expect  to  be  informed,  is  the  extension  of  the 
railway  from  near  the  river  Tees  to  the  city  of  York. 

In  pursuance  of  the  orders  of  the  last  Half-yearly  General 
Meeting  the  line  was  re-surveyed,  new  estimates  were  prepared, 
and  the  requisite  Parliamentary  notices  given.     The  Directors 
cannot  more  correctly  describe  the  extension  than  in  the  words  of 
their  own  circular  of  January  last.     **  The  length  of  the  proposed 
extension  will  be  about  forty-one  miles,  it  traverses  a  nearly  level 
country,  with  an  almost  uniform  declivity  towards  the  soi^,  its 
utmost  deviation  (and  that  in  one  place  only)  from  a  direct 'tine  Is 
only  about  three-quarters  of  a  mile,  and  it  will  require  but  a  com- 
paratively small  capital,  and  about  two  years,  for  its  execution.'*  - 
At  a  very  early  period   of  the  Session,   the   Company  were 
threatened  with  a  fonmdable  opposition  from  some  of  the  principal 
'  landowners  in  Yorkshire.     To  obviate  if  possible  the  objections 
urged,  and  to  avoid  any  interference  with  the  property  of  the 
parties  in  question,    the  engineer  was  instructed  to  survey  the 
'  country,  both  to  ^e  East  and  West  of  the  Parliamentary  line. 
The  results  of  those  surveys  convinced  the  Directors  that,  the 
adoption  of  either  of  them  would  have  been  more  expensive,  and 
would  have  caused  a  wide  deviation  from  a  direct  course ;  it  wUs, 
therefore,  resolved  to  adhere  to  the  original  line,  from  a  conviction 
of  its  being,  under  all  circumstances^  the  one  most  eligible  for  the 
public  and  the  Company.     This  opposition  was  ultimately  with- 
drawn.    Petitions  against  the  Bill  were  "presented  by  the  Ouse 
Navigation  Company,  and  a  few  other  parties,  who,  on  having 
protecting    clauses    inserted,    withdrew  their  ojpposition.      The 
Company  are  also  required  to  commence  the  Sbincliflte  viaduct, 
(an  important  work  on  the  Durhani  piirt'of  the  line,)  within  six 
months  after  the  passing' of  th6  Act. 

The  Bill  received  the  Royal' Assent  on  the  SOth  day  of  June. 
It  is  incumbent  oti  the  Directors  to  state  to  the  proprietors  the 
reasons  which  induced  tUem*  to  depart  hoia  the  intention  expressed 
in  their  circular  of  January  10,  1837,  and  to  defer  commencing- 
the  Nordiem  or  Durham  portion  of  thd  line,  for  which  consi- 
derable preparations  had  been  made  at  the  time  of  the  last  Half- 
yearly  General  Meeting. 

Those  reasons  are  as  follow : — 

First,  That,  while  the  Bill  for  extending  the  line  to  York  was 
before  Parliament,  the  formidable  opposition  already  alluded  to 
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was  threatened,  which  if  successfoi  would  have  materially  dimi* 
nished  the  value  of  the  northern  part  of  the  line.  It  was,  therefore^ 
thought  most  prudent  to-  widt  the  issue  of  the  Bill  before  any 
fhrther  steps  were  taken  in  the  county  of  Durham* 

Secondly,  The  extraordinary  difficulties  which  the  money  market 
presented,  and  by  which  private  and  public  credit  were  seriously 
affected,  made  it  imperative  on  the  Directors  to  suspend  any 
operations  that  involved  an  outlay  of  so  large  a  proportion  of  the 
capital,  until  those  difficulties  should  have  subsided. 

Thivdlj,  On  carefully  comparing  the  engineer's  estimates  of  the 

York  Une  with  those  of  the  line  north  of  the  Tees,  it  w:as  clear 

that  the  Company's  interests  would  be  best  consulted,   by  first 

directiug  their  attention  to  the  completion  of  the  latter  work.     And 

,  although  the  Directors,  in  eoounon  with  the  other  shareholders,  may 

regret  the  delay  which  has  occurred  in  the  prosecution  of  the 

..^orks  on  the  northern  part  of  the  Hne,  they  feel  assured  the 

^  course  they  have  adopted  has  been  the  one  which  sound  discretion 

(|ictated,  and  they  doubt  not  the  shareholders  will  concur  in  its 

propriety. 

The  Company's  engineer  has  expressed  his  firm  conviction,  that 
by  prosecuting  the  works  with  vigour,  the  whole  length  of  the  line, 
from  Darlington  to  York,  may  be  opened  to  the  public  in  about  two 
years  from  breaking  ground.  .  He  and  his  assistants  have  for 
several  weeks  past  been  employed  in  setting  out  the  line  for 
execution,  which  is  now  completed ;— and  no  time  will  be  lost  in 
letting  the  works,  when  the  plans  and  sections  are  prepared. 

Contracts  for  land  to  a  very  considerable  extent  have  already 
been  entered  into  on  this  division ;  and  the  Directors  anticipate  no 
4ifficulty  in  negotiating  for  the  remainder  at  an  early  period^  and, 
pn  reu^sonable  terms. 

Thje  fence  railing  from  the  Tees  to  Thirsk  is  let,  and  a  large 
quantity  delivered  on  various  parts  of  the  line. 

The  only  bridges  of  any  considerable  magnitude  required  on  the 
extension,  are  those  across  the  Tees  and  the  Ouse^  The  Directors 
have  in  these  works  employed  eminent  bridge  architects  in  coql- 
Junction  with  their  own  engineer  to  furnish  plans,  specifications, 
and  estimates  in  detail,  and  propose  to  enter  into  contract  for  their 
execution  as  soon  as  the  plans  to  be  adopted  are  selected. 

The  Directors  have  now  to  submit  to  the  shareholders  an  account 
of,  the  receipts  and  disbursements  of  the  Company  to  June  30th. 

RECEIPTS.  £.       >«.     d.        £•         S.      cf. 

'Amount  received  as  deposits  and  in- 
stalments     46,907  10    0 

Interest ;  .       S16  13     5 

^AHy'^M    %    5 
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PAYMENTS.  £•        «•     d.        £.        S.      cL 

Amount  of  expenses  previous  to  the 
General  Meeting,  August,  1836  .  16,645     2     7i 
Since  August  10,  1836. 

Parliamentaiy  expenses 3,881     9     0 

Engineering,  surveying,  plans,   &c,     i3,674<     0  11 

General  disbursements,  including  sa- 
laries      2,038  17     OJ 

Printing,  stationery,  and  advertising  .      621     4*     9 

Office  rent  and  charges 218     5  10 

Board  of  Directors,  viz. — 

For  direction    ....  £  865     3     0  " 

For  travelling  expenses 
when  on  deputations, 
and  in  attending  the 

Board 232  19     0 

1,098     2     0 

Land,  compensation,  and  fence  railing  16,624  18     0 

■■ —  44,802     0     2 

Balance  in  hand,  30th  of  June,  1837 £2,422     3     3 

The  Directors  feel  bound  to  state,  that  a  considerable  amount  is 
still  due  on  the  calls  which  have  been  made ;  arising,  no  doubt, 
principally  from  the  commercial  difficulties  of  the  country.  When 
the  severe  pressure  on  the  money-market  began  to  abate,  the 
Directors  caused  a  circular  to  be  sent  to  every  person  whose  calls 
were  unpaid;  and  they  have  the  pleasure  of  stating,  that  the 
defaulters  are  now  rapidly  paying  up  their  arrears — upwards  of 
5000/.  having  been  received  within  the  last  fortnight ;  and,  from 
the  known  wealth  and  high  respectability  of  a  large  proportion  of 
the  shareholders,  no  doubt  can  be  entertained  of  the  prompt  pay- 
ment of  such  instalments  as  yet  remain  in  arrear. 

The  Directors  now  beg  the  earnest  attention  of  the  proprietors 
to  the  consideration  of  the  early  completion  of  the  railway  from  the 
Tees  to  York. 

The  first  question  which  arises  is,  whether  it  is  expedient  for 
the  Company  to  press  that  line  to  completion  in  the  shortest 
possible  period :  the  next  relates  to  the  means  by  which  this  is  to 
be  effected. 

On  the  first  point,  the  meeting  will  bear  in  mind,  that  the 
engineer  considers  that  the  railway  may  be  easily  completed  within 
two  years.  It  must  be  also  remembered,  that  railways  are  in  pro- 
gress south  of  York,  which  are  expected  to  be  in  simultaneous 
operation,  and  to  be  opened  about  the  same  period;  communicating 
with  each  other,  and  with  the  London  and  Birmingham  line ;  as 
well  as  with  railways  to  Hull  and  Selby,  and  toLeecfi,  Manchester, 
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and  liyerpool :  and  with  the  railways  in  the  eounty  of  Durham. 
So  that  by  fipiahing  the  Yorkshire  portion  of  the  Great  North  of 
England  Railway  within  the  stated  period,  it  is  evident  that  unin- 
terrupted railway  communication  will  be  at  once  established 
between  the  NorUi  of  England  and  the  Metropolis,  the  principal 
manufacturing  towns,  and  the  leading  ports  of  the  kingdom ;  by 
which  means,  a  large  passenger-traffic  (which  b  by  far  the  most 
profitable)  will  be  at  once  secured,  on  about  forty-four  miles  of 
way,  besides  a  great  amount  of  merchandise,  and  the  principal  part 
of  the  coals  required  along  the  line  to  York,  and  for  many  miles 
on  each  nde  of  it. 

The  income  expected  to  arise  from  these  sources,  is  as^foUows : — 

£•      Sm  cL 

Coach  passengers 94,132  10  8 

«      Parcels 1,870    0  0 

Posting  transferred  to  the  railway     .     .  1,040    0  0 

Merchandise 6,397  10  0 

Coals 40,000     0  0 

Cattle 6,666  13  4 

Sheep 1,166     6  8 

Fish 2,000     0  0 

£153,273     0     8 

From  this  table,  it  is  evident  that  there  will  remain,  after  allow-> 
ing  42,468^  (which  is  the  estimated  annual  expenditure  for 
working  the  line),  such  a  surplus  as  warrants  the  most  confident 
expectations  of  a  profitable  return  on  the  amount  to  be  invested ; 
which,  upon  this  portion  of  the  line,  is  450,995/. ;  and  being  thus 
brought  into  revenue  at  so  early  a  period,  the  Company  would  be 
enabled  to  apply  themselves  vigorously  to  the  execution  of  the 
line  to  Newcastle. 

The  greatest  pains  were  taken  in  preparing  the  estimates  of 
income,  to  ascertain  the  real  amount  of  land  carriage  moving  in 
the  direction  of  the  Great  North  of  England  Railway,  and  the 
actual  charges  paid  thereon.  The  sea-borne  trafiic  on  each  coast 
was  excluded,  as  well  as  that  from  many  parallel  roads,  which  will 
undoubtedly  augment  the  revenue  to  a  considerably  larger  extent. 
And  upon  this  basis  of  existing  traffic,  the  calculations  of  expected 
income  were  founded,  on  the  lowest  scale  of  increase  which  has 
been  supplied  by  the  experience  of  other  railways. 

The  estimates  in^  the  engineering  department  were  prepared  by 
Mr.  Storey,  whose  experience  for  many  years  in  the  construction 
and  working  of  railways  furnished  him  with  that  practical  know- 
ledge which  is  essential  to  making  correct  estimates,  and  the 
Directors  have  every  reason  to  be  satisfied  with  those  which  their 
engineer  has  supplied. 

The  paramount  importance  of  first  forming  the  York  line,  and 
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the  decided  advanti^e  wMcli  the  sharehc^den  vil  obtain  by  its 
speedy  completion,  being  thus  evident;  the  second  question, 
regarding  t^e  means  for  securing  this  object,  is  one  on  which  the 
Directors  have  perfect  confidence,  provided  the  calls,  which  will 
be  regulated  with  a  view  to  the  convenience  of  the  diareholders,  as 
far  as  is  compatible  with  the  rapid  execution  of  the  works,  are 
punctually  responded  to  by  the  proprietors.  And  they  trust  that 
this  will  be  the  case,  without  their  being  compelled  in  justice  to 
the  other  shareholders  to  resort  to  the  powers  for  ^istxring  payment, 
with  which  they  are  invested  by  the  Act  of  Parliament.  On  their 
part,  the  Directors  pledge  themselves  to  use  every  exertion,  to  see 
that  the  capital  with  which  they  may  be  entrusted,  is  expended  in 
the  most  advantageous  manner.  And  they  would  here  observe, 
not  with  any  wish  to  boast  of  their  own  acts,  but  simply  for  the 
information  of  the  shareholders,  that  with  a  view  to  curtailing  as 
much  as  possible  the  expenses  of  the  Board,  without  impairing  its 
efficiency^  the  Directors  have  lately  adopted  the  plan  of  meeting 
only  once  a  fortnight,  instead  of  weekly,  as  heretofore,  and  they 
have  appointed  a  Committee  of  eight  of  their  own  body  to  meet 
every  alternate  week,  to  transact  the  necessary  business. 

Since  ^e  last  Half-yearly  G^ieral  Mefiting,  the  CompiiB^r  has. 
suifered  a  loss  in  the  decease  of  its  late  treasurer,  James  Backhouse> 
Esq.    It  will,  therefore,  be  necessary  for  the  present  meeting,  to 
appoint  a  successor. 

It  will  be  necessary  for  the  Company  to  apply  to  Parliament  for 
powers  ta  make  certain  deviations  and  improvements  in  their  pre- 
sent line,  for  which  the  requisite  notices  have  been  given,  with  a 
view  to  forming  such  a  communication  with  Newcastle,  by  means 
of  a  higher  level,  as  may  facilitate  the  formation  of  the  railway 
now  in  agitation  from  that  place  to  the  capital  of  Scotland. 

£For  the  Resolutions  see  Advertisement  on  the  Wrapper.] 
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IJKi  IlKPORTS  ON   THE  BftTGBTON  tXStlA. 

ilfr.  JRobert  Stephenson's  Repiortf  on  Captain  AldersorCs  Report 
to  the  Directors  of  the  Western  Line  of  Railway  from  London 
to  Brighton. 

Gentlemen, — I  have  received  Mr.  Till's  (secretary  to  Ste-* 
phenson's  line)  letter  of  the  27th  July  last,  requesting  me  to  fur** 
nish  you  with  such  observations  as  appear  to  me  to  be  called  foi* ' 
by  Captain  Alderson*s  Report,  and  also  to  report  to  you  my  opinion 
generally  of  the  line  selected  by  him,  in  order  that  such  opinion 
may  be  laid  before  the  subscribers  to  the  Western  line,  that  they 
may  individually  consider  the  propriety  of  availing  themselves  of 
the  option  of  taking  shares  in  the  Direct  Line,  under  the  terms  of ' 
the  Act  which  has  passed. 

Many  of  the  points  raised  by  Captain  Alderson  in  his  Report ' 
are  of  so  much  interest  to  the  profession  of  which  I  am  a  member^ 
and  involve  consequences  of  so  much  importance  io  the  pubfi&as 
subscribers  to  railroad  undertakings,  that  I  shall  feel  it  my  duty  to 
reply  to  them  in  a  more  detailed  manner  dian  is,  perhaps,  abscH 
lutely  necessary  upon  the  present  occasion. 

It  may  be  sufficient  for  the  present  purpose  to  observe,  that- 
Captain  Alderson  asserts,  that  the  Western  Line  is  the  best  in  . 
an  engineering  point  of  view,  but  recommends  the  adoption  of  the 
Direct  Line,  for  the  following  reasons: — that  it  acconmiodatto  ' 
Lewes  and   Newhaven;   that  it  secures  to   Brighton  exclusive  * 
advantages  which  it  at  present  possesses,  and  of  which  it  oi^t 
not  to  be  deprived ;  and  that  the  termini  are  preferable,  especially 
that  in  London;  the  Greenwich  Railway  being,  in  his  opinioki^  - 
well  calculated  for  a  main  trunk  line  southward,  and  that  Com-> 
pany  having,  as  he  was  informed,  the  means  of  adapting  it  to  the 
increased  traffic  which  would  in  consequence  fall  into  it. 

Upon  each  of  these  points  I  will  offer  some  brief  observations  ;  * 
and,  first,  with  respect  to  Lewes  and  Newhaven.   Captain  Alderson  ' 
has  not  pledged  himself. to  the  accuracy  of  the  estimates;  on  the  ' 
contrary,  he  states  that  he  believes  those  for  the  Direct  Line  to  be^ 
insufficient ;  but  he  has  nevertheless  adopted  them  as  the  basis  of  • 
a  tabular  calculation,  from  which  it  appears  that  the  estimated  cost 
of  the  Western  Line  and  of  the  Direct  Line  to  Brighton,  are  within 
a  fraction  the  same,  and  that  there  is  an  increased  cost  in  the  Direct 
Line  of  upwards  of  200,000/.  for  the  branches  to  Lewes  and  New-  , 
haven.     As  those- branches  run  from  Brighton,  and  not  from  aay  7 
intermediate  point,  it  is  obvious  that  the  Direct  Line  affords  no  ' 
greater  facilities  for  them  than  the  Western  Line  does,  dther  *t 
in  point  of  expense  or  otherwise ;  I  have  never  advised  their  adofl- 
tion,  though  I  was  well  aware  that  Parliamentary  interest  wotUd^- 
be  gained  by  doing  so,  because  I  have  beoa*  satisfied  that  they  I 
never  would  pay  the  expense  of  their  own  maintenance,  and  would 
therefore  prove  a  ruinous  drawback  from  the  taa^  pr^ifit^  (tf  th& 
concern. 
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Loc^ng  also  to  what  I  have  considered  to  be  the  interest  of  the 
subscribers,  I  freely  admit  that  I  have  not  taken  the  same  view 
that  Captain  Alderson  has  of  the  claims  of  the  people  of  Brighton : 
I  have  been  anxious  to  consult  their  convenience  in  the  selection 
of  the  terminus  as  far  as  was  consistent  with  the  adoption  of  a  line 
of  cheap  and  easj  construction,  and  the  prospect  of  an  extensive 
traffic  ;  but,  acting  as  I  have  for  shareholders,  whose  money  is  to 
be  embarked  in  the  undertaking,  I  could  not  recommend  the  sacri- 
fice of  their  interests  to  the  maintenance  of  a  supposed  monopoly, 
and  I  am,  besides,  convinced  that  no  such  monopoly  can  be  main- 
tained ;  for  when  railroad  communications  are  opened  to  South- 
amptotty  Dover,  and  other  places  on  the  coast  and  elsewhere,  it 
will  be  found  that  a  cheap  line  and  low  tolls  will  be  the  only  real 
securities,  and  that  the  accommodation  or  exclusion  of  Shorehanf 
or  Worthing  are  to  the  people  of  Brighton  themselves  matters  of 
very  seconckury  importance. 

With  respect  to  the  Greenvdch  Railway,  and  its  capabilities  for 
adoption  as  a  main  trunk  out  of  London,  little  need  be  said :  the 
character  of  that  line,  and  its  want  of  a  dep6t,  so  essential  to  the 
very  existence  of  any  line  of  railroad,  are  matters  of  public  noto- 
riety; and  the  probability  of  the  Company  having  the  means  to 
add  an  additional  width  to  the  road  to  accommodate  any  increased 
traffic,  the  necessity  of  which  is  stated  by  Captain  Alderson,  can 
be  estimated  by  yourselves :  there  are,  however,  other  difficulties 
of  an  engineering  nature  in  this  line,  which  have  always  influenced 
me,  but  which  do  not  seem  to  have  occurred  to  Captain  Alderson, 
and  the  same  apply  to  the  Croydon  line,  in  connexion  with  it,  in 
which  there  is  the  inclined  plane  of  one  in  one  hundred  for  two 
miles  and  five-eighths,  not  even  adverted  to  by  him.  Had  Captain 
Alderson  sufficiently  considered  these  points,  had  he  adhered  to 
his  former  principle  *  (which  he  stated  to  be  a  near  approximation 
to  accuracy)  that  20  feet  rise  may  be  regarded  as  equivalent 
to  one  mile  in  distance,  instead  of  being  only  equivalent  to  a  fifth 
of  a  mile,  which  last  principle  he  now,  for  the  first  time,  adopts  in 
hia  Report  on  the  Brighton  lines,  and  thereby  gives  an  undue 
advantage  of  near  five  miles  in  distance  to  the  Direct  Line ;  and, 
had  he  considered  the  interests  of  the  subscribers,  as  well  as  those 
of  the  inhabitants  of  Brighton,  I  have  no  doubt  that  he  would  have 
come  to  a  difierent  conclusion ;  but  the  Legislature  having  now 
passed  a  Bill  for  the  Direct  Line,  in  consequence  of  his  Report, 
I  ROW  proceed  to  the  second  point  which  you  require  of  me, 
namely,  my  opinion  of  the  line  selected  by  Captain  Alderson. 

Ir  doing  this  I  find  some  difficulty ;  because,  though  Captain 
Alderson  has  pointed  out  several  objections  to  the  plan  of  the 
Direct  Line,  and  has  suggested  various  modes  of  correcting  some 

*  Vide  Captain  Aldenon^s  Report  on  the  Manchester  aod  Cheshire  and 
South  Union  Railways. 
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of  themy  I  have  nothing  before  me  to  show  which  of  the^  WMtes, 
or  to  what  extwit  it  is  proposed  that  they  should  be  adapted** 
Cwp^am  AldersoR  states,  that  the  cost  of  the  Direct  Line  from 
Croydon  to  Brighton  'm  likely  very  much  to  exceed  the  Pa^ia- 
mentaiiy  estimates^  and,  however  it  may  be  altered  or  modifi^;  I 
entirely  concur  in  thi^  opinion ;  and,  without  going  into  any  detailed 
stajteiftenft  of  the  engineering  difficulties,  I  find  myself  called  upop 
to  state^  g^ierally,  that,  having  now  had  to  struggle  practically  witjb 
works  of  more  than  ordinary  magnitude  and  difficulty  on  other 
linefr  of  railway,  aad  having  had  ample  opportunities  of  cvefid^y 
weighing  those  circumstances  which  justify  the  adoption  of  such 
works,  I  am  satisfied  that  the  views  which  have  hitherto  guided  ix|e 
in  laying  out  the  Brighton  Line  will  be  found  ultimately  correct ; 
more  especially  when  it  is  remembered^  that  the  average  works  ^f 
excavating,  embanking,  and  tunnelling,  per  mile  on  the  Direct  Xine 
exceed  by  nearly  50  per  cent,  those  of  any  other  railway  in  e:p9t- 
ence,  or,  I  believe,  seriously  contemplated;  and  in  taking. this 
simple  view  of  the  case,  it  must  be  borne  in  mind  that  the  difi^eiil- 
ties  and  dangers  attendant  on  works  of  this  kind  arise,  more 
frequently  from  their  uuusual  magnitude  than  from^  the  o^her 
minor  features.  An  important  question,  however,  for  considera^om 
is>  of  what,  is  the  Brighton  Line  to  con»st ;  is  it  to  be.  a  line  from 
the  Croydon  Railnray,  or  from  Earkwood  Common  to  Brightan. 
Looking  to  the  clause  in  the  Act,  which  gives  to.  theSouthnEastem 
Company  the  option  of  taking,  after  completion,  the  twelve  Jii^eB 
of  the  road,  upon  which  alone  a  double  Irafficcan  be  contiemplatedy 
and  for  the  construction  of  which  the  Brighton  Conqpany  ara^  I 
observe,  to  find  the  capital  (I  mean  the  twelve  miles  fromCceydpn 
to  Earlswood  Common),  I  consider  that  the  Brighton  Line  wiU,^ 
very  probably,  be  confined  to  twenty-nine  miles,  viz.  from^Earkr 
wood  Common  to  Brighton ;  in  that  case  three  companies,  .and-  in 
the  other  case  two  companies,  will  possess  a  power  of  a.  .very  d?|nr 
gerous  character  over  the  interests  of  what  will  remain  of  theDii^ect 
Line ;  and  if  circumstances  should  compel  them  to  exercise .  this 
power  by  the  infliction  of  their  maximum  tolls,  the  9rightpn 
Company  might  be  left  without  the  means  of  making*  a^jr.ii^wai 
to  the  sharehcdders ;  so  that,  in  point  of  lact,  the  iatesests  of  the 
Brighton  Company  are  absolutely  dependent  upon  the*  "vex^  diiolM- 
ful  prospects  of  the  other  lines. 

Another  subject  of  the  greatest  importance  is  thetraffi^f  und 
with  reference  to  this^  question  I  must  look  at  the  velative  merits  of 
the  Direct  and  of  the  Western  Lines.  On  the  Direct  Lii^e  t)^^  is 
not  one  town  or  place  of  any  importance  which  is  IdkeJ^.  rto^jb^g 

*  Td  consequence  of  this  Report,  a  tunnel  of  1,320  yards  has  Ix^n'tAofM  at 
Merstbam.  The  length  of  the  tunnel  at  Balcombe  has  been  ihcreaseSfiou^TO 
yards  to  880  yards,  and  the  tunnel  at  Clayton  Hill  has  been  indtasedtliBia  660 
yaids  to  1,700  yards ;  but  I  have  nothing  hefore  me  ta  shpv  whcdIei.Aqy  ov  what 
alterations  are  to  be  made  iA  the  slopes.  ,  • 
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,fara£Sc  into  it :  the  only  towns  near  whie^  it  passes  being  Cuekfield 
and  Crawley,  it  can  derive  no  material  advantage  from  any 
branches  connected  with  it ;  for  on  the  one  side  the  eastern  traffic 
will  necessarily  be  absorbed  by  the  South-Eastern  Railway ;  and» 
'on  the  other  side^  if.  branches  should  be  made  to  connect  the  line 
with  any  of  the  western  districts,  such  branches  will  be  rather 
for  the  benefit  of  the  Greenwich,  Croydon,  and  South-Eastem 
Companies,  than  of  the  Brighton  Company,  on  whose  road  such, 
traffic  would  pass  for  a  very  short  distance ;  and  if  the  South- 
Eastern  Company  should  avail  themselves  of  their  power  to 
purchase  the  Merstham  portion,  they  might  not  run  upon  any  part 
of  it.  Upon  the  Western  Line,  on  the  contrary,  there  are  the 
following  places : — Ewell ;  Epsom,  with  its  crowded  races ; 
Leatherhead ;  Dorking,  placed  in  a  neighbourhood  of  almost 
unrivalled  attraction;.  Horsham,  the  site  of  an  important  corn- 
market;  Henfield,  Heeding,  Steyning,  and  Shoreham.  In  addition 
to  these  towns  actually  upon  the  line,  there  are  Arundel,  Worthing, 
Chichester,  Bognor,  and  Portsmouth,  the  traffic  to  which  places 
must  use  the  Western  Line  for  at  least  twenty-eight  miles ;  and 
there  is  the  intercourse  between  'Brighton  and  Windsor,  and 
Oxford  through  Horsham,  which  also  must  use  the  Western  Line 
for  twenty  miles.  Taking  all  these  circumstances  into  account,  I 
am  convinced  that  a  Western  Line  would  have  a  very  large  inter- 
mediate and  ulterior  traffic,  of  which  the  Direct  Line  will  be 
destitute. 

I.shaQ  conclude  by  stating,  that  in  giving  my  consideration  to  a 
Brighton  railway,  it  has  always  appeared  to  me  that  it  was  essential, 
in  justice  to  the  shareholders,  that  the  line  should  be  so  designed 
as  to  embrace  as  much  collateral  and  ulterior  traffic  as  possible ; 
and  that  as  Brighton,  in  common  with  other  watering-places,  owes 
its  present  importance  mainly  to  fashion,  every  security  ought  to 
be  taken  that  the  line  should  be  as  much  as  possiUe  removed  from 
the  risk  of  caprice.  For  this  purpose  I  have  uniformly  recom- 
mended the  Western  Line ;  and  when  I  consider  the  local  and 
lateral  advantages  which  it.  will  possess,  and  the  importance  of  the 
districts  that  it  will  accommodate,  I  cannot  but  think  that  it  will 
at  no  very  distant  time  be  executed ;  and  whenever  it  is,  I  am  of 
opinion  that  the  cheapness  of  its  construction,  together  with  its 
local  advantages,  will  enable  it  to  carry  the  Brighton  traffic  on 
terms  which  would  be  ruinous  to  tlie  Direct  Line. 

For  these  rei^ons,  gentlemen,  I  adhere  to  the  opinion  which  I 
gave  long  since,  and  at  a  period  when  I  might  fairly  be  considered 
to  be  unembarrassed  by  prejudice :  I  have  now  carefally  recon- 
aidered  that  opinion,  and  I  am  more  than  ever  convinced  that  the 
Western  is  the  only  line  which,  with  safety  to  the  subscribers,  cml 
be  adopted.  I  am,  gentlemen,  yours  very  faithfully, 

Great  George-street,  Westminster,       Robert  Stephenson. 
August  15,  1837. 
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LONDON  AND  SOUTHAMPTON  RAILWAY- 

REPORT   OV    THE   m RECTORS. 

The  Directors,  in  this  their  Sixth  Half-yearly  Report,  have  to  con- 
gratula;te  the  proprietors  on  the  improved  state  of  the  Company  s 
affairs  and  prospects  since  the  special  general  meeting,  whi<^  was ' 
held  on  the  8th  of  May  last.  The  diiiiculties  n^hich  had  then 
arisen,  and  in  consequence  of  which  it  became  necessary  to  call 
that  meeting,  have  been  surmounted ;  the  arrangements  proposed 
by  the  Directors,  and  adopted  by  the  proprietors,  have  been  car- 
ried  into  effect ;  subscriptions  for  the  capital  required  for  the  com- 
pletion of  the  Railway  have  beeti  obtained,  and  the  amended  Bill, 
grantitig  all  necessary  pothers  for  that  purpose,  is  now  an  Act  of 
Parfiametft.  The  Directors  have  also  the  greatest  satisfaction  in 
being  able  to  stat^  tha;t  the  favourable  anticipations  expressed  by ' 
them  on  that  occasion  are  amply  justified  by  the  result  so  fkr,  as 
well  in  respect  to  the  progress  of  the  works,  as  their  cost. 

It  will  be  in  the  recollection  of  the  proprietors,  that  it  was  pro- 
mised to  open  the  line  as  &r  as  Kingston  on  the  1st  of  May  next. 
The  progress  made  during  the  last  three  months  )ea;v'es  no  rtK>m 
for  doubt  on  that  point.  The  Battersea  embankment  which  on' 
the  15th  April  last  required  135,000  cubic  yards,  now  requires 
little  more  than  40,000  cubic  yards  to  effect  its  completion,  and  if^ 
proceeding  at  the  rate  of  from  4  to  5,000  yards  per  week.  With 
the  exception  of  the  Hogsmill  valley  embankment,  where  some- 
thing less  than  20,000  yards  are  required,  the  rest  of  the  line  to 
Kingston  is  formed,  and  the  ballasting  is  being  proceeded  with. 

On  the  opening  of  the  Kne  to  Kingston,  a  considerable  traffic  in 
passengers  will  at  once  arise,  from  the  proximity  of  the  Hne  to 
Hampton  Court,  and  other  favourite  places  of  resort,  as  well  as 
from  the  more  regular  demands  of  the  country,  but  the  Directors 
have  felt  that  if  it  were  possible  to  open  the  fine  at  the  same  time 
to  some  point  so  ffu*  distant  from  London  as  to  furnish  a  sufficient 
inducement  to  the  passengers  (ravelling  to  and  frY)m  Guildford, 
Portsmouth,  Southampton,  and  other  parts  of  Surrey  and  Hamp- 
shire, to  join  the  Railway,  instead  of  coming  through  by  stage- 
coaches, a  more  important,  and  consequentiy  more  profitable, 
result  would  be  obtained.  This  the  Directors  confidently  believe 
they  will  now  be  able  to  effect,  and  that  on  the  1st  of  May  next 
the  line  will  be  opened  to  Woking  Common,  the  nearest  point  to 
Guildford,  and  twenty-three  miles  distant  from  London.*     The 

.  *  In  order  the  more  satisfoctorily  to  exhibit  to  the  proprielors  the  nature, 
of  the  works  in  progress,  and  the  actual  state  to  which  they,  are  advanced, 
a  section  of  the  line  from  London  to  Basingstoke  has  been  prepared  with 
minute  accuracy,  aqd  is  attached  to  this  Report  [to  the  Company's,  not  thfs 
reprint — Ed.]  :  those  parts  of  the  different  cuttings  and  embankment* 
completed  ap  to  the  last  monthly  |etam  on  the  5tb  of  August  instant  being 
coloured  red. 
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grounds  >fer  tliat  bdief  afe,  that  the  ezperienoe  of  the  past  has 
proved  to  the  Directors  the  praclicability  of  aocomplishing  the 
work  that  now  remains  to  be  done,  and  that  it  is  in  the  hands  of  a 
very  able  contractor^  who  has  g;iven  security  for  its  completion 
within  that  time.  As  to  the  general  progress  of  the  works,  the 
DirectcMv  beg  to  refer  to  the  following  report  of  Mr»  Locke,  the 
engineer  of  the  Company  :— 


MR.   LOCKE*8    REPORT. 


To  ^  Direciors  cfibe  London  cmd  Southampton  Railway 

Company. 

Gentlem^i, — Since  I  last  had  the  honour  to  report  to  you  the 
state  of  the  works  on  this  Railway,  several  changes  in  the  mode  of 
mani^ment  have  been  made,  and  several  items  of  expense,  which 
then  railed  on  opinion,  have  been  satisfactorily  set  at  rest.  In  the 
then  state  of  the  works  I  felt  it  almost  impossible  to  say  precisely 
what  sum  would  be  required  to  complete  them ;  and  I  could  only 
approximate  by  attaching  prices  founded  on  experience  elsewhere 
to  quantities  that  were  assumed  to  be  required  to  finish  the  work. 
Since  that  period  a  contract  has  been  entered  into  with  Mr. 
Brassey,  a  very  able  and  responsible  contractor,  to  execute  all  the 
remaining  works  from  Wandsworth  to  the  river  Wey  navigation, 
-a  distance  of  about  fifteen  miles,  and  I  am  happy  in  being  able  to 
state  that  its  amount  will  not  exceed  my  anticipations. 
'  Beyond  the  river  Wey  no  changes  in  the  persons  carrying  on  the 
works  have  been  made,  but  they  are  proceeding  on  a  new  footing, 
— each  contractor,  for  a  consideration  in  price,  finding  his  own 
-materials.  I  cannot  precisely  state  what  will  be  the  absolute  cost 
•of  these  works  as  compared  with  my  fcMmer  estimate ;  because  the 
form  of  the  contract  unavoidably  remains  somewhat  different  to 
that  which  I  should  under  other  circumstances  have  adopted ;  but 
-here  again  I  have  reason  to  believe  that  my  former  estimate  will 
not  be  exceeded. 

The  a^easurements  for  the  works  on  the  deviation  line  between 
Basingstoke  and  Winchester  are  now.  nearly  ready,  and  I  expect  in 
•a  few  days  to  enable  you  to  make  a  contract. for  their  entire  com- 
-pletion  upon  terms  within  my  former  estimate. 

The  remainder  of  the  works  from  Winchester  to  Southampton^ 
you  are  aware,  is  4inder  contract  to  Mr.  Mcintosh.  The  form  of 
this  contract  is  not  such  as  I  would  have  adopted,  but,  from  the 
well  known  responsibility  of  the  contractor,  there  is  every  reason 
to  expect  that  the  works  will  be  satisfactorily  completed  during  the 
next  summer. 

On  that  part  of  the  line  from  London  to  Woking  Common,  a 
distance  of  twenty-three  miles,  the  necessary  arrangements  have 
been  made,  and  contracts  entered  into,  for  enabling  you  to  open 
it  for  the  purposes  of  general  trade  by  the  first  of  May  next ;  but 
although  there  is  every  reason  to  expect  this  to  be  done,  I  am 
desirous  of  stating  that,  in  the  construction  of  such  works,  delays 
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and  .accidents  may  arise  to  repd^  it  expedleat  to  defer  the  c^en" 
ing  until  the  Ist  of  Jane,  when  the  solidity  and  permanency  of  the 
works  will  be  more  fully  estaWshed. 

This  partial  opening  will  be  of  advantage  in  enabling  you  4a 
prepare,  for  the  more  extensive  operations  of  working  a  long  line; 
at  the  same  time  it  will  yield  a  return  during  the  progress  of  die 
other  works ;  and  this  principle  will  be  further  developed  in  the 
spring  of  1839y  when  the  line  to  Basingstoke,  forty-six  miles  from 
London,  will  be  completed. 

All  the  other  works  will  be  finished  in  the  spring  of  184fO. 
I  remain,  Gentlemen,  your  obedient  servant, 

London^  2lst  Augtaty  1837.  Josei^  Locke« 

A  careful  review  of  tiie  estimate  for  the  comparatively  «nall 
quanity  of  land  not  absolutely  agreed  for,  leads  to  no  apprehension 
of  any  excess  of  outlay  in  that  respect,  beyond  the  sum  stated  in 
the  last  report. 

The  circumstances  of  the  times  having  been  deemed  favoural^e 
for  the  purchase  of  iron  rails,  the  Directors  have  purchased  largely, 
and  as  the  price  is  much  below  that  which  was  conteipplated  In 
the  last  estimate,  they  have  thought  it  right  still  further  to  increase 
the  weight  of  the  rails,  and  thus  acquire  an  additional  degree  of 
Atability  in  the  Railroad,  as  well  as  reduce  the  cost  •  of  main- 
tenance. 

Contracts  have  also  been  entered  into  for  carriages  and  loco- 
motive engines,  which  will  be  delivered  in  time  for  ^e  opening  m 
May  next. 

The  amount  of  traffic  on  the  line  of  this  Railway,  and  oonser 
quently  of  revenue  to  its  proprietors,  is  a  matter  of  so  much 
importance  that  the  Directors  have  felt  it  to  be  their  duty  to  enter 
into  minute  inquiries  on  the  subject,  and  to  frame  a  special  report 
thereon,  which  they  beg  to  submil  to  the  investigation  of  the  pro- 
prietors, in  full  confidence  that  the  more  closely  its  contents  are 
scrutinized  the  more  justly  will  the  advantages  which  the  under- 
taking promises  to  the  proprietors  be  appreciated. 

Referring,  therefore,  for  particulars  to  the  summary  in  page  216 
of  this  report,  the  Directors  will  only  here  quote  from  tha^^  sum- 
mary the  fact,  that  a  very  moderate  estimate  of  the  traffic  to  which 
they  have  a  right  to  look  on  the  completion  of  the  railway  ^ves  a 
n^  revenue  of  nearly  15  per  cent.*  on  the  estimated  cost  of 
1,700,000/. 

*  Estimated  cost  of  Railway  .        .        .    £1,700,000    0    0 

The  net  annual  income  as  shown  in  page 

217,  is  . 247,865  18     1 

And   deducting  interest   to   be    paid   on 

300,000/.  to  be  borrowed,  at  5  per  cent.  .  15,000    0    O 

There  will  remain  for  dividend  .     .   .        £232,865  18     1 
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It  will  «fa<»  be  iseetk  tkat  tiim  are  many  sources  of  pirofaable 
revenue  which  are  not  included  in  the  estimate,  but  some  of  which 
are  enumerated,  so  that  every  proprietor  may  judge  for  himself 
how  far  the  result  is  likely  to  exceed  the  present  estimate. 

The  Directors  are  far  from  wishing  to  hold  out  to  the  pro- 
prietors any  expectations  beyond  those  confidently  entertained  by 
themselyes  as  to  these  estimates,  and  they  feel  it  their  duty  to  lay 
the  grounds  of  those  expectations  fully  and  clearly  before  the  pro- 
prietors, in  order  that  the  value  of  the  undertaking  may  be  under- 
stood by  those  who  are  most  deeply  interested  in  its  success,  the 
Directors,  for  their  own  part,  being  fully  impressed  with  the  con- 
viction that,  in  point  of  permanent  advantage  to  its  proprietors, 
this  Railroad  will  ultimately  be  inferior  to  none  in  the  kingdom. 

The  proprietors  are  of  course  aware  that  of  the  origin^  shares 
there  remains  only  to  be  called  one  instalment  of  5/.  per  share,  and 
on  the  new  shares  the  full  amount  of  25L  each. 

It  is  the  intention  of  the  Directors  to  proceed  in  the  execution 
of  the  whole  line  with  the  greatest  practicable  celerity,  which  will 
lead  to  the  necessity  of  making  the  remaining  calls  as  early  as 
posdble ;  it  has,  therefore,  been  considered  that  it  might  be  con- 
venient to  the  proprietors  to  know  at  once  the  days  on  which  these 
different  calls  shall  become  payable,  in  order  to  facilitate  any 
arrangements  that  may  be  requ^ite  for  making  the  same,  and  a 
list  of  these  calls,  with  the  dates  of  their  becoming  payable,  is 
acccH'dingly  stated. 

The  remaining  call  on  the  old  capital  will  be  due  and  payable 
on  the  12th  November. 

The  first  call  of  51.  per  share  on  the 
new  shares  will  be  due  and  pay- 
able on  the         .         .         .         .     20th  January,  1838. 

2d  caU  of  5/.  ♦       ^ .         .         .     20th  April,  1838. 

3d  call  of  5/.  .      * .         .         .     20th  July,  1838. 

4th  call  of  5/.         ....     20th  October,  1838. 

5th  call  of  5/.         ....     21st  January,  1839. 

It  being  also  considered  that  it  might  be  convenient  to  many 
proprietors  to  pay  up  these  calls  at  once,  receiving  the  discount  on 
such  anticipated  payments,  which  is  authorized  by  the  Act  of  Par- 
liament, the  Directors  accordingly  give  notice  that,  on  the  payment 
of  any  or  all  such  calls  before  ti^ey  become  due,  interest  at  the  rate 
of  5  per  cent,  per  annum  will  be  allowed. 

By  order  of  the  Directors, 

William  Reed,  Secretary. 

Being  16/.  128. 8d.  per  cent,  on  1,400,000/.  the  real  capital. 
Or  12/.  18s.  9d.  per  cent,  on  1,800,000/.  the  noiDinal  capital. 

Say  6/.  9s.  4id.on  each  original  50/.  share, 
And  also  6/.  9s.  4id.  on  each  new  share  of  25/. 
Or  12/.  188. 9d.  per  cent,  on  original  shares. 
And  25/.  17s.  6d.  per  cent,  on  new  shares. 
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QnCa&      .        .        •        .        .        .        .        74*,45d    O*   0^ 
lBt»ett 8^866  1^11: 

751^18  1«  H  • 

Pa&menU.  .'  ",    '   ' 

iS«       s.    dp 

Expended  in  raising  the  capital,  pro- 
earing  the  Act  of  Parliament,  &e.  39,795    6    6 

Land  and  compensation,  including 

jcharge  for  surveying  and  valuing  203,870  14    6 

Conveyancing  and  law  charges  •  «      4,278     7    0 

Cuttings  and  embankments,  bridges, 
culverts,  and  stores  for  the  same, 
fencing,  draining,  &c 299>264  13  10 

Iron  rails,  chairs,  and  sleepers  ..  *    86,185  18     2 

Engines,  waggons,  implements,  and 
tools  and  stores  for  the  same    .  .    64,366  10    9 

Temporary  buildings 4,313  12     9 

Surveying  and  engineering    ....    14,132     311 

Salaries,   wages,   rent    and  taxes,  .    . 

printing  and  stationery,  postages, 
travelling,  and  all  other  incidentid 
expenses - 10,862     5     8 

Directors'  expenses  and  fines  from 
the  commencement  of  the  under- 
taking     , 2,150    0    0 

729,217  13     1* 

Cash  and  Exchequer  Bills  in  hand 16,600  19  10 

Funded  property,  in  3  per  Cent.  Consols,  invested 
as  required  by  the  14th  clause  of  the  Act  of 

.    Parliament 6,000    0    O 


■•■ 


751,818  12  11 


REPORT    ON    THE    TRAFFIC. 

The  Directors  being  fiiUy  impressed  with  the  importance  of 
causing  the  merits  of  the  undertaking  to  be  understood,  have  ttdoen 
considerable  pains  to  ascertain  what  are  the  sources  and  probaUo; 
amount  of  the  revenue  which  may  fairly  be  expected  when-  the: 
railway  shall  be  completed ;  and  they  have  been  the  more  solicitous-, 
on  this  point,  because  of  the  somewhat  general  impression  that  the. 
traffic  will  not  compensate  the  shareholders,  which  impression  hass. 
doubtless,  had  a  considerable  effect  in  preventii^  this  railnoad 
from  holding  that  place  in  the  public  estimation  to  wbicb)  as  well 
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from  Ttd  otm'intriiislo  merits  as  by  comparison  with  &€b^  it  is 
justly  entitled.  The  dividend  ultimately  receivable  by  the  share- 
hMder-  will  be  as  is  the  cost  of  construction  and  maintenance^  to 
the  traffic  Halving,  therefore,  obtained  and  placed  before  the 
ptdptidtoxB  the  best  information  as  to  the  cost,  tiie  Directom  omm 
ps<»Geed  to  do  the  same  as  regards  the  traffic.  And  they  begin  by 
recitteg  the  statement  made  in  the  original  prospectus,  which  was 
fofiy  borne  out  by  evidence  before  the  Committees  of  both  Houses 
of  Parliament  previous  to  the  obtainment  of  the  Act  of  incorpora- 
tion. 

Original  StcOementpf  Trcffic  as  published  in  the  prospechis^  and 

proved  before  Parliament. 

Present  Traffic^  estimated  at  Railway  prices. 

jB.  s.  d,        £•     s*    dm 

Coach  passengers  .        .        .        118,498  18  0 

7,082  8  0 

12,711  16  8 

29,768  6  0 

27,155  0  0 


Posting 
Coach  piffcels 
Waggon-traffic 
Cattie-traffic 


195,216     8    8 
Cost  of  maintenance  of  way  and 

locomotive  power 87,798  11     5 

107,417  17    3 

Prospective  Traffic^  additional  to  the  actual  Traffic. 

Torbay  fishery,  upon  the  present        £.       s.  d,        £•      s,    d. 

amount  of  fish  caught  .  .  .  23,333  6  8 
lOOper  cent,  increase  on  passengers  118,498  18  0 
Incr^ise  on  country-killed  meat  .  4,666  13  4 
Increase  on  heavy  goods     .     .    .      5,569    4    0 

152,068     2    0 
Cost  of  maintenance  of  way  and 
locomotive  power  on  increased 
trade. 52,000    0    0 

100,068     2    0 


Total  or  supposed  profit    ....     207,485  19    3 

-'  "She  onginal  prospectus  goes  on  to  state  the  fact,  that  "  nothing 
i»  assmned  in  the  above  calculations  for  an  increaae  of  passengers 
by"  private  carriages,  post-chaises,  or  coach-parcels,  nor  is  any 
rerrenue  assumed  for  the  carriage  of  cargoes  which  may  be  dis- 
charged in  the  Southampton  water ;  for  passengers  travelling  in 
gl^  an  increase  of  the  Torbay  fishery,  or  for  the  transport  of 
agricultural,  dairy,  or  garden  produce,  timber,  building  materials, 
chalk,  and  other  manures."     To  which  it  may  be  added,  that 
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Heitlier  is  ftnything  assumed  for  the  eonveyance  of  coals  Or  any 
goods  now  passing  by  canal.  Thie  coach-paasengers  Tvere  estimated 
on  tfae  average  of  nine  passengers  to  A  stage-coach,  and  five  to  a 
«mail  coach,  on  107  daily  coaches  which  were  proved  by  official 
pensons  from  the  Stamp-office  to  be  running  from  and  to  the  fellow- 
ing  places,  viz. : — 

London  to  Alton.  London  to  Henham  Green. 

^        «  Basingstoke.  **         **  Kingston. 

*<        «  Blackwater.  «         <<  Portsmoiitii. 

"         "  Bridgewater.  "         "  Salisbury. 

«         «  Chertsey.  «         « Southampton. 

"         "  Devonport.  "         "  Wandsworth. 

«         «  Esher.  "         « Weymouth. 

"         "  Exeter.  «         "  Weybridge. 

«         «  Godalming.  '<         « Wimbledon. 

"        «  Gosport.  <<         **  Taunton. 

«<         "  Guildford.  «       '  "  Chichester. 

"         "  Hampton.  "         "  Newbury. 

Also  from 

Southampton  to  Reading.         Southampton  to  Newbury. 

«  «  Oxford.  «  "  Winchester.* 

The  coach  parcels  were  estimated  very  low,  and  the  wagon 
traffic  was  put  down  at  a  sum  actually  proved  by  the  wagon 
owners  on  the  line. 


The  evidence  thus  recited  was  satisfactory  to  the  original  share- 
holders, and  to  Parliament ;  but  in  consequence  of  the  impressiiHi 
already  referred  to  as  to  the  supposed  deficiency  of  traffic^  and 
which  impression  appears  to  have  be^i  in  part  produced  by 
interested  misrepresentations,  as  actively  as  malignantly  circu- 
lated, and  in  part  by  the  very  name  of  the  railway,  leading 
careless  observers  to  look  only  to  its  extreme  terminus  at  South- 
ampton, without  considering  the  immense  traffic  to  the  south- 
western parts  of  England,  it  has,  therefore,  been  thought  proper  to 
obtain  the  latest  and  best  possible  information  on  the  subject  of 
traffic,  and  to  review  the  whole  question  of  probable  revenue. 

For  this  purpose,  the  Directors  acceded  to  a  request  made  to 
them  by  some  of  the  influential  shareholders  at  Manchester,  ta 
employ  Mr.  Pare,  of  Birmingham,  a  gentleman  unknown  to  the 
Directors,  but  who  was  represented  to  them  as  having  had  consi- 
derable experience  in  estimating  the  traffic  on  lines  of  railway  in 
the  north  of  England.  The  Directors,  have  also  availed  themselves 
of  the  knowledge  possessed  by  Mr.  Lacy,  of  Manchester,  tiie 
extensive  mail-coach  contractor,  who  is  well  acquainted  witii  the 
country  to  be  affected  by  the  Southampton  Railway ;  and  tlie 
proprietors  will  also  have  the  benefit  of  Mr.  Chaplin  s  statement 

*  It  will  be  observed,  that  nothing  was  originally  or  is  now  taken  Tor  coaches 
travelling  to  Bath  or  Bristol. 


o£  the  tra^o,  foitaded  apoa  actual  observation  and  iofipeotUm  of 
the  books  of  H^  yar iqus  extensive  concerns  in  the  same  line.  Mr. 
Chaplin's  experience,  io  all  matters  relating  to  the  conveyance  of 
passengers,  is  too  well  known  to  render  any  recommendation  of 
his  opinion  on  th0.t  ^bjeet  necessary. 

The  Directors  proceed  to  place  before  the  proprietors  each  of 
these  staitenaeptSy  t^^ether  with  observations  thereon. 

MB»  LACy's    statement. 

Mr.  Lacy's  statenient  is  confined  to  stage-coach  passengers, 
travelling  from  London  to  Southampton,  Portsmouth,  Gosport, 
Salisbuiy,  Weymouth,  Basingstoke,  Alton,  Chertsey,  Guildford, 
Godalming,  Kingston,  Hampton,  and  Hampton-wick,  and  he 
makes  the  existing  irafficy  at  tailway  prices^  equal  to  a  gross 
revenue  of     £102,784 

There  is,  however,  omitted  from  this  statement  the 
proceeds  of  coaches  running  from  Southampton  to 
Reading,  Newbury,  Oxford,  and  Winchester,  which  will 
produce £3,896' 

And  those  running  from  London  to  Esher,  . 

Hershaoa«  Weybridge,  and  Wimbledon,  the  f 

eausting  trafiic  of  which  will  produce    .  .  .      11,497. 


15,393 


£118,177 

It  will  be  observed,  that  this  sum  is  very  nearly  the  same  as  that 
assumed  in  the  original  prospectus,  the  former  being  118,177^. ; 
the  latter,  118,498/.  I85.  Mr.  Lacy  has  excluded  from  his  estimate 
all  the  passengers  travelling  by  the  Exeter,  Taunton,  Bridgewater, 
and  Devonport  coaches.  The  propriety  of  doing  this  will  be 
considered  hereafter ;  but  even  without  the  traffic  by  these  coaches, 
the  account  of  Mr.  Lacy  is  sufficiently  confirmatory  of  the  Parlia- 
mentary estimate. 

MR.  pake's  STATEMENT. 

Copy  of  a  Letter  from  Mr.  Pare  to  Mr,  Reed. 

Birmingham,  June  27,  1837. 

Sir,.— I  send  herewith  the  estimate  of  revenue  of  the  London 
and  Southampton  Railway,  which  I  have  made  up  after  the  most 
careful  and  patient  investigation. 

Had  the  object  been  to  have  swelled  the  income  to  the  largest 
possible  amount,  I  could  easily  have  made  it  much  larger ;  for  I 
have  not  estimated  anything  for  the  carriage  of  grain,  hay,  coal, 
brick,  Hme,, timber,  manure,  &c.,  now  carried  by  land  or  water. 
Nor  have  I  estimated  anything  for  market  produce ;  the  carriage 
of  fish  from  Torbay,  or  the  carriage  of  the  mails :  nor,  as  you  will 
perceive,  has  anything  been  calculated  for  an  increase  in  general 
merchandise,  though  there  can  be  no  doubt  this  will  take  place. 
My  endeavour  has  been  to  keep  within  the  limits  to  which  the 
Intimate  might  have  been  carried. 


1 


S04  tONDON   ANB'SbOfilAaiPTON-RAIiiWAY'^ 

SiiOttld  any  further  particulars  be  required^  I  filiall  be  liappy  to 
furnish  them,         -       I  am.  Sir,  your  obedient  serraut, 

(Signed)  Wii<liam  Pars. 

To  W*  Reed,  Esq.  "■ 

data    upon   which    the   estimate   of    REVBirUB   IS  FOUND^Dfc 

June,  18S7. 

The  whole  is  the  result  of  observations  made  in  the  months '  of 
April  and  May,  ISST^  at  nine  different  statt<ms  on  the  Southamp- 
ton and  Portsmouth  roads,  and  on  the  Basingstoke  canal;  the 
inspectors  remaining  a  fortnight  at  each-  station. 

The  coach  table  has  been  made  up  from  the  Stamp-offioeltst,  as 
published  in  December  18d6,  and  which  is,  I  b^eve^  rather  under 
an  ayerage  for  the  year.  The  Exeter,  Devonport,  and  Taunton 
coaches  are  omitted,  upon  the  assumption  that  the  passengers  wiH 
go  by  the  Great  Western,  and  Bristol  and  Exeter  Railways.  The 
Wandsworth  coaches  and  omnibuses  are  omitted,  because  it  is 
doubtful  (considering  the  terminus  of  the  railway^  and  the  way-  in 
which  it  passes  Wandsworth)  whether,  for  so  short  a  distftBce^  tibe- 
4«ulway  will  offer  equal  advantages  with  the  present  convey anees*. 

It  will  be  seen  that  only  three  passengers  per  journey  have  been 
estimated  by  the  coaches,  &c.,  between  London  asid  Haimpton^ 
although  they  are  licensed  to  carry  twelve.  This  very  low  aven9ige 
has  been  taken  upon  the  supposition  that  many  of  the  passengers 
carried  by  the  present  conveyances  are  for  intermediate  ^tanees^ 
on  a  line  of  road  not  traversed  by  the  railway.  With  the  exertion 
just  stated,  the  number  of  passengers  by  coach,  per  journey,  are 
estimated  as  follows,  namely,  nine  to  a  four-horse  coach,  six  to  a 
two-horse  coach,  and  five  to  a  mail.  The  result  of  nearly  2,000 
observations  of  the  coaches  on  this  line  of  road  gives  a  ecmiewhat 
higher  average. 

The  number  of  persons  travelling  with  post  horses  were  Qounted, 
and  upon  the  number  so  obtained  (which  gives  an  average  of  ihtee. 
persons  to  each  pair  of  horses)  the  calculation  is  (bunded.  One 
half  of  the  number,  however,  passing  through  Basingstoke  and 
Popham  for  the  West,  have  been  thrown  out  of  the  calculation, - 
upon  the  assumption  that  they  were  destined  for  Exeter,  or  places 
west  of  Exeter,  and  would,^  liierefore,  go  by  the  Great  Western 
and  Bristol  and  Exeter  Railways,*  when  completed. 

One  half  only  of  the  persons  travelling  in  oars,  flys,  gigs,  and 
private  carriages  have  been  estimated  to  travel  by  the  railway. 

One  half  only  of  the  persons  {^served  travelling  in  stage-vans, 
waggons,  and  spring  and  market-carts  have  been  eatin^i^led  to 
travel  by  railway.  With  respect  to  those  traveling  by  stage-yansi 
and  waggons,  it  may  be  safely  stated,  that  not  one-  half  ol  them 
■cauM  be  observed. 

In  estimating  the  amount  of  revenue  from  coach-parcels,  I  have 
taken,  as  a  general  guide,  the  estimates  of  the  London  asA  Bir- 
mingham, amd  other  principal  railways,  which  were  founded  on  the^ 
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testimony  of  ooach-proprietorB)  and  hsre  considered  the  illative 
importance  of  the  towns  upon  the  London  and  Southampton 
Railway  line,  as  compared  with  towns  on  other  lines,  and  the 
probable  wants  of  the  population  in  this  respect.  Upon  a  careful 
review  of  this  item,  I  believe  it  to  be  rather  under  than  over 
estimated. 

The  weight  of  merchandise  by  stage-vans  and  waggons  has  been 
estimated  upon  the  assumption,  that  each  horse  employed  draws 
upon  an  average  fifteen  cwt.  Vana  and  waggons  travelling 
between  London  and  places  west  of  Salisbury  have  not  been 
estimated. 

During  a  fortn^ht's  observation  upon  the  Basingstoke  canal, 
there  passed  371  tons  of  the  lighter  description  of  general  merchan- 
dise, and  859  tons  of  coal,  timber,  grun,  stone,  gravel,  &c.  The 
371  tons  of  general  merchandise  only  has  been  estimated  to  go  by 
railway. 

Between  London  and  Southampton  there  are  si^  regular  trading 
smttcks  and  schooners,  eadi  of  about  100  tons  register.  Upon  an 
average  there  are  two  trips  per  week,  and  for  the  purposes  of  this 
estimate,  it  has  been  assumed  that  each  carries  an  average  weight 
of  50'  tons,  and  that  one  half  of  this,  or  25  tons  per  week,  would  be 
absorbed  by  the  railway. 

The^  cattle  and  sheep  counted  on  the  road  during  the  fortnight's 
observatiim  in  April  and  May  have,  in  this  estimate,  been  taken  to 
be  the  average  for  the  year.  There  can  be  no  doubt,  however, 
that  the  number  observed  is  greatly  under  the  average  number ; 
the  time  of  the  observation  being  unfavourable  for  this  spedes-  of 
tramc 

The.  rates  to  be  charged  by  the  railway  have  been  assumed  to  be 
as  follows : — Passengers,  2d*  per  head,  per  mile.  Goods  o£  the 
description  now  taken  by  land,  4«f.  per  ton,  and  those  tak^i  by 
water,  ScL  per  ton,  per  mile.  Beasts  Sd,  per  head ;  and  sheep, 
calves,  and  pigs,  V^  per  head,  per  mile. 

The  mode  I  have  adopted  of  adding  100  per  cent,  to  the  present 
nimiber  of  passengers  travelling  by  coach,  post,  gig,  &c.,  in  order 
to  arrive  at  the  probable  number  which  will  travel  by  the  railway, 
is  the  "usual  method  adopted  in  estimates  of  this  nature.  I  am  not 
aware,  however,  of  any  precedent,  in  fojcU  for  this  course.  The 
iliorease  in  the  number  of  passengers  upon  those  railwiays  which 
are  in  active  operation  has,  1  believe,  ahoays  been  stated  in  com- 
parison with  the  number  who  previously  travelled  by  coach  cdone, 
throwing  out  of  the  calculation  passengers  by  all  other  modejs  of 
conveyance :  and  this  I  think  to  be  the  fairest  mode.  Applying 
titts  principle,  then,  to  the  line  under  consideration,  and  assuming 
that  the  number  of  passengers  will  be  treble  the  number  now 
travelling  by  coach  (and  this,  1  believe,  is  less  than  the  minimum 
of  increase  on  any  railway  at  i^esent  in  operation),  the  net  annual 
rcresue  would  be  230,594^  5s.  4^  being  13|  per  c^st.  upon  the 
capital  sum  of  1,700,000.  (Signed)        William  Pare. 
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COACH    TRAFriC 


Places  between  which  ccnwhet  are 
iictnif* 


99 

» 
9> 

9? 


99 
99 
9t 
99 


Nnmber 

of 
coddles 

(U.  Ve- 
hicles) 
travel- 
ling- 

4 


London  and  Alton  .    . 

„    Basingstoke 

„    Blackwater 

^f    Chertiey  t 

„    Ditto  .    • 

„    Chichester 

„    Chobham  • 

99    Esher  •    . 

„    Godalming 

„    Gosport    • 

„     Guildford 

„    Hampton  .    . 

„    Hersham  Green 

„    Kingston  . 

,,    Portsmouth 

„    Ditto,  mail 

„     Salisbury . 

,,    Southampton 

,^    Ditto,  mail 

„    Weybridge 

„         „    "Weymouth 

„        „    Wimbledon 

Beutiiamf^ft  and  Bath     <    . 

^  „    Cheltenham 

y,    Gloucester 

,y     Reading 

„    Newbuiy 

„    Oxford . 

„    Alresford   . 

,^    Winchester, 


1 
1 
2 
3 
1 
2 
1 
2 
2 

11 
1 
1 

17 
2 
4 

12 
2 
2 
2 
1 
2 
2 
1 
1 
1 
2 
1 
1 


Nnnber 

of 

weekly 

{ourneys 

per- 
formed. 


senfeM 

per 
loiirney. 


6 

12 
12 
12 
26 
36 
12 
24 
12 
12 
24 

174 
12 
16 

112 
14 
24 

7a 

14 

24 

12 

28 

12 

12 

6 

6 

6 

9 

9 

6 


Average 
noiober 
of  Pai- 


9 
9 
S 
6 
9 
9 
6 
6 
9 
9 

3 
6 

9 
9 
5 
9 


I 


I 


9 

9 

9 

6 

9 

6 

6 

6 

12 

12 

12 


Average 
oamher 
of  Pas- 
sed gevs 
weekly. 


54 

108 

7« 

306 

324 
72 
144 
108 
108 
216 
522 
72 
144 

I07& 
216 

772 

216 

108 

252 

72 

108 

36 

36 

36 

106 

108 

72 


Miles  by 
London 
and 
Sooth- 
amptoo 
railway. 


31 
46 
31 

20 

33 
23 
12 
23 
76 
23 
12 
15 
10 

76 

55 

ie 

16 
55 
6 
SO 
30 
30 
30 
21 
21 
12 
12 


Aggregate 
oojnber  of 
mifes  travel- 
led weekly  by 
railway. 


t" 


1,674 
4,966 
2,232 

^120 

7,452 
1,656 
1,728 
2,484 
8.208 
4,96d^ 
6,264 
1,080 
'1,440 

8^928 

58,672 

3,456 
5,940 
1,512 
2,160 
3,240 
1,080 
1^080 

7M 
2^268 
1,290 

864 


Total  miles  per  week     226,40& 


226,406  miles  per  week  is  equal  to  11,773^112  miles  per  year, 
which,  at  2d.  per  mile,  is  98,109^  5s.  4d. 


(Signed) 
Birminghamy  June  1837* 


William  Pare. 
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ESTIMATE   OF   RBVBNUB. 


Passengers, 


By  coach     .    •    • 

By  post.    .     .     . 

By  car,  fly,  gig,  &c, 
being  half  those  ob- 
aerred.    •    .     . 

By  van,  wi^goD,  and 
Kiring-Garty  beinghalf 
mose  observed   . 


Add  100  per  oeot.  for 
incarease  •    •    >    < 


Carried  1  mile 
annnally. 


11,773,112 
1,359,748 


1,173,029 
857,831 


Ckwch  pafoeU 


15,163,  70 
15,163,720 


Eqaal  to 

No.  carried 
the  whole 
length  of 
Railway. 


I54,909i 
17,891J 


15,434^ 
ll,28rj 


Rate 

per 
Mile. 


30,327,440 


199,522J 
199,522^ 


399,045 


2d, 


M 


(( 


£.           A  d. 

98,109    5  4 

11,331    4  8 

9,775    4  10 

7,148  11  10 


126,364    6  8 

126,364    6  8 

252,728  13  4 

16,688    2  0 


Total  levenue  from  pas^engera  and  small  paicela     . 

Goods  and  Live  Stock. 


269,416  15   4 


By  van  and  wi^gon  . 
B^CBoal  and  sea  .    . 


Tona. 
2,507,882 
641,316 


3kl49,198 


Tons. 

32,998} 

8,438^ 


41,436§ 


4d. 
3d. 


41,798    0    2 
8,016    9    0 


Lhe.stock      . 8,309  14    2 

Total  revenue  from  good^  and  live  stock      •    .    .    ,    ,    58,124    3    4 

—  -■  -  •     I 

On»s  annuid  revcmie    .    «  i6327,540'  18    8 
Deduct  for  expenses  of  annual  repairs,  locomotive 
power,  management,  &&,  &c.,  as  follows  :— 
FvMD  passenger  and   small    parcel  revenue,    33) 

percent. 89«805  11    9 

FfiHft  gpods  aod  cattle  revenue,  60  per  cent.     •    .   34>894  19  .  0 

124^680    1    9 


Net  amifuil  revenue,  being  12  per  cent,  i 
nearly  on  the  capital  sum  of  > 
£1,700,000 > 


Bvrminghamy  June  1837. 


(Signed) 


i^202,860  16  11 
William  Pare. 


Mr.  Pare*a  account  evinces  considerable  ability.  ITicre  are, 
however,  some  items  which  appear  to  be  mot  quite  correct.  For 
instance,  it  may  be  doubted  whether  the  coaches  from  Southampton 
to  Bath  will  ^se  the  railroad  at  all,  until  a  line  is  formed  to  Salis- 
bury ;  on  the  other  hand,  the  coaches  going  from  Southampton  to 
Oxford   and  Newbury  will  use  the   Southampton  Railway    to 
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BaMDgBtoke,  being  thirtj  milea  inateul  of  twen^-one.  .  TIm  Vfiit 
point,  however,  which  deserves  conudei 
or  the  contrary,  of  the  princi]^  adopt 
Mr.  I^ire,  of  excluding,  aa  a  means  of  i 
ampton  line,  all  the  passenger-tiafGc  I 
and  Bridgewater  coaches.  These  coat 
Ba«ng8toke,  which  is  on  the  line  of  tl 
and  thence  to  Salbbuiy;  and  it  ia  i 
passengers  conveyed  by  them,  go  to  an 
distant  firom  London  than  the  Souths 
westerly  direction.  It  is  a  curious  fact, 
licensed  to  go  to  any  town  west  of  Salii 
from  which  it  necessarily  follows,  that  a 
from  towns  situated  between  these  two  < 
Exeter,  Bridgewater,  and  Devouport 
assiuned  by  both  Mr.  Lacy  and  Mr.  Pa 
Western,  the  Bristol  and  Exeter,  and  t 

completed,  all  personswho  now  travel  by  the  Exeter,  Bridgewater, 
and  Devonport  coaches,  will  go  by  the  former  two  of  these  lines  j 
but  the  right  principle  seems  to  be,  that  ptusengers  going  from  or 
to  the  district  included  by  the  three  lines,  will  aeeic  to  join  tome 
one  oftheu  railuntj/s  at  Aat  point  which  mil  enable  Aem  topetfarm 
tie  journey  in  the  leoit  time  and  at  the  leait  expeme.  A  very  little 
reflection  must  lead  to  the  conclusion  that  tUs  latter  b  the  right 
principle,  and  the  operation  of  that  principle  will  be  to  preserve  to 
the  Southampton  Railway,  more  iJiau  one  half  of  the  passenger- 
traffic  by  the  Exeter,  Devonport,  and  Bridgewater  coaches.  TTiat 
this  is  not  assuming  too  much,  is  proved  by  the  following  state- 
ments, taking  from  the  books  of  the  proprietors  of  the  Exeter  moil 
via  Dorchester,  viz.,  of  169  passengers  booked  in  the  twenty-eight 
days  preceding  the  24tb  June  last,  108  were  going  to  and  firam 
places  between  London  and  Dorchester,  all  of  whom  would  use 
the  Southampton  Railway. 

From  similar  data,  Mr.  Chaplin  furnishes  the  following  statement 
as  to  four  other  coaches,  during  the  space  of  twenty-eight  days. 


NsmeofCoMfa. 

PHMDgen  who  would  un 

(l«rft.rtWoMCTn,«ia 
BriiialudEnMlina*. 

Iniidc 

Ouuld^ 

FuMll. 

Iniids. 

Onisidt 

Putdi. 

Exeter  Herald 

Exeter  mail  via  Yeovil 

Exeter  coach  via  YeavQ 

34 
48 
17 
111 

180 
94 
38 

380 

482 
409 
182 
1064 

42 
27 
82 
31 

119 
22 
66 

174 

411 
224 
1070 
506 

210 

HM 

2187 

182 

381 

2211 

902 

563 
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It  is  evident,  fberefore,  fVom  these  figures,  that  one  half  the 
pflssenger-traffie  by  the  Exeter,  Devonport,  and  Bridgewater 
coaches,  will  still  continue  on  the  Southampton  Rulwaj,  eveu 
after  the  Great  Western,  and  Bristol  and  Exeter  lines,  shall  be 
finished,  and  that  Mr.  Chaplin  in  stating  this,  which  he  does  in 
the  following  account,  has  not  assumed  so  much  as  existing  facts 
would  warrant. 

It  will  be  observed  that  the  foregoing  statements,  as  well  indeed 
as  most  or  all  other  estimates  of  the  tndfic  on  railways  which  have 
been  presented  either  to  Parliament  or  the  public,  have  been 
f6ilndeid  on  an  assumption  of  a  certain  number  of  passengers  to 
each  coach ;  the  following  statement,  with  which  Mr.  Chaplin  has 
ftvoured  fhe  Directors,  possesses  the  most  desirable  quality  of 
being  founded  on  absolute  fact,  the  number  of  passengers  and 
p^cels  having  been  ascertained  by  actual  observation,  or  by  an 
inspection  of  the  books  of  the  coach  proprietors. 
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The  result  of  the  statement  of  Mr.  Chaplin  ia,  that  the  number 
of  njilea  now  travelled  weekly  is  285,74?8,or  annucdly  l4f,S5S,S96 ; 
which,  at  2d,  per  mile,  is — 

£123,824    S    8 
The  cajrriage  of  parcels •     •     •      20,253     9    0 

Total  of  the  existing  coach-traffic  estimated 

at  railway  prices     ..•..-..     144,077  11     8  • 
Accompanying  the  foregoing  statement  is  the  following  .  ^ 

LETTER  OF.  MR.  CHAPLIN  TO  THE  CHAIRMAN  OF  THE  DIRECTOR^ 
OF  THE  LONDON  AND  SOUTHAMPTON  RAILWAY  COMPANY. 

Lad-lane,  ^th  AtLgtisty  1837. 

My  Dear  Sir,-^On  handing  you  a  statement  of  the  stage-coach 
traffic  in  the  district  through  which  the  Southampton  Railway 
passes,  I  cannot  refrain  from  expressing  my  opinion,  that  the  great 
difference  between  the  marketable  value  of  its  shares,  as  compared 
with  those  of  the  Liverpool  and  Manchester,  or  other  railways 
leading  to  those  towns,  is  mainly  to  be  ascribed  to  the  importance 
which  is  attached  to  their  being  places  having  each  of  them  a  large 
population,  and  to  their  great  manufacturing  and  commercial 
ehamcter,  and  it  has  been  supposed  that  on  this  it  necessarily 
follows  that  a  far  greater  number  of  passengers  pass  betweies 
London  and  those  towns,  than  between  London  and  the  town^. 
situated  on  the  Hampshire  coast.  That  this  is  not  so,  will,  howevej;^ 
be  at  once  apparent  from  the  fact,  that  during  the  last  seven  ye^M^s 
the  number  of  coaches  running  direct  from  London  to  Portsmouth 
and  Southampton,  have  exceeded  the  number  of  those  running 
direct  from  London  to  Manchester  and  Liverpool,  in  the  propor- 
tion of  seventeen  to  thirteen. 

This  may  arise  from  the  circumstance  of  Liverpool  beii^  a  port 
into  which  all  foreign  and  colonial  produce  is  imported,  and  from 
Manchester  being  a  place  where  goods  are  manufactured,  and  can^ 
therefore,  be  obtained  without  recourse  to  a  distant  market ;  but 
whatever  the  cause  may  be,  the  fact  is  what  I  state. 

On  looking  over  the  Report  of  the  Directors  of  the  Liverpool 
and  Manchester  Railway,  dated  26th  May,  1836,  it  is  shown  that 
the  coach-traffic  was  computed  upon  twenty  coaches,  running  forty 
journeys  per  day,  between  those. two  towns,  and  the  extr^m^ 
amount  of  income  to  the  railway  from  this  traffic  was  estimated  at 
20,000/.  per  annum ;  wher^asi  the  average  receipt  from  the  coach 
department  on  this  railway  for  the  first  5^  years  has  been  104*,225^ 
ISs.  5^  per  annum.  This  sum  divided  by  thirty,  the  munber  of 
miles,  gives  Sy474/«  3^.  per  mile.  To  produce  this  sum,  the 
number  of  passengers  between  the  two  towns  have  been  nearljr 
quadrupled.  Now,  if  the  number  of  passengers  on  the  Southamp- 
ton line,  as  shown  by  the  statement  I  now  send  you,  is  only  doublet^ 
aad  the  parcels  taken  ^t  what  they  now  are,  it  will  make  a  revenue 
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from  tlie  coacH  department  of  267,901  f.  14*.  4?^.,  which,  divided 
by  seventy-seven  miles,  gives  a  revenue  per  mile  of  3,479/.  4*.  Si/. 
Surely  this  comparison  ought  to  be  satisfactory,  more  especially  as 
we  shall  have  the  advantage  of  the  experience  derived  from  the 
more  early  rsdlroads.  The  Liverpool  and  Manchester  Railway  hks 
stood  the  test  of  several  years'  experience :  the  knowledge  now 
existing  on  the  general  subject  of  railways  is  mainly  to  be  attri- 
buted to  this  circumstance,  but  more  to  the  liberal  and  candid 
conduct  of  the  Directors  in  making  the  results  of  its  operations 
publicly  known.  I  am,  my  dear  Sir,  yours  faithfully, 

(Signed)  William  Chaplin*  • 

To  the  Chairman  of  tiie  Directors  of  the 

London  and>  Southampton  Railway. 

Of  the  preceding  statements,  the  Directors  prefer  that  of  MV. 
Chaplin,  not  because  it  is  the  most  flattering  as  regards  the  inte- 
rests of  the  proprietors,  but  because  it  is  founded  upon  positively 
existing  data — upon  facts,  and  not  upon  assumption  ;  and  becau^ 
the  experience  of  Mr.  Chaplin  in  such  matters  entitles  his  opinions 
to'  great  respect.  It  only  remains  to  be  said  that  Mr.  Chaplin's 
recount  of  the  number  of  parcels  carried  is  not  a  matter  of  estimate, 
but  of  fact.  ' 

Some  estimate  of  the  importance  of  Southampton  may  be  made 
from  the  fact,  that  66  coaches  arrive  at  and  leave  that  town  every 
day,  besides  steam-packets  to  London,  to  Havre,  Portsmouth,  the 
Me  of  Wight,  Guernsey,  Jersey,  and  various  ports  on  the  south- 
western coast  of  England. 

Having  thus  more  than  substantiated  the  original  estimate  of 
taifRc,  as  regards  stage-coach  passengers  and  coach-parcels,  the 
other,  and'  less  important  items,  remain  to  be  inquired  into.  The 
posting  is  put  down  at  so  small  a  sum,  that  it  scarcely  requires  any 
t^omment.  When  it  is  once  seen  that  the  estimate  contemplates  the 
<»rrying  of  all  those  persons  who  now  travel  by  post-horses,  toge- 
ther with  the  carriages  of  some  of  them,  for  less  than  20/.  per  day, 
B  length  of  77  miles,  on  a  road  where  a  very  large  number  of  post- 
horses  are  kept,  it  must  appear,  as  it  really  is,  much  understated. 
The  original  estimate  contemplates  a  revenue  of  7)082/.  8s.,  from 
tins  source.     Mr.  Pare  makes  it  11, SSI/.  4s.  8d- 

As  regards  the  waggon  traffic,  the  original  estimate  contemplates 
a  revenue  of  29,768/.  6s.  Mr.  Pare  makes  it  49,814/.  3s.  2d. 
This  may  be  partly  accounted  for,  from  the  fact  that  the  original 
esfaniate  did  not  include  any  goods  now  sent  by  water-carriage. 
Mn  Pare  contemplates  a  revenue  from  goods  now  conveyed  by 
eanal  land  sea,  of  8,016/.  9s.,  being  a  charge  for  conveying  8,438 
tons  annually,  the  whole  distance,  at  3d.  per  ton  per  mile.  The 
goods  at  present  conveyed  by  van  and  waggon,  Mr.  Pare  estimates 
as  equal  to  32,998  tons,  conveyed  the  whole  distance  annually,  to 
which  he  assigns  a  charge  of  4d.  per  ton  per  mile,  making  a  sum 
of  41,798/.  Os.  2d.  Assuming  that  Mr.  Pare  is  right  as  >to  quan- 
tity (and  it  will  be  «een,  on  reference  to  his  description  of  the 
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modtefn' which  his  information  was  obtained,-  that  there  is  fto 
reason  to  brieve  it  to  be  overstated),  it  is  worth  while  to  consider 
whether  the  rate  of  charge  is  not  too  low.  It  is  not  unfrequently 
thie  case  that  lines  of  railway  have  to  compete  with  canals,  lumag 
-  the  same  termini,  and  running  through  the  same  eouatiy*  TIMS' is 
not  the  ease  with  the  Southampton  Railway.  The  Biuiing^»toke 
Canal,  the  river  Wey  navigation,  and  the  Thames,  afford  a  line  of 
water-conveyanee  between  London  and  Basingstoke.  The  river 
Itchen  having  been  made  navigable  between  Southampton  and 
Winchester,  affords  a  similar  medium  of  transit  between  those  two 
places,  but  the  connecting  Knk  from  Winchester  to  Basingstoke  is 
wanting,  and  will,  in  all  probability,  ever  remain  so,  by  rea&on  Of 
the  difficulties  of  the  country,  and  the  impossibility  of  obtaining  a 
supply  of  water.  In  the  conveying  of  goods  from  London  to 
Southampton,  or  vice  versd,  the  railway  therefore  has  no  compedtog 
canal.*  The  only  competition,  as  regards  ^thear  the  charge  for 
conveyance,  or  the  speed,  is  to  be  found  in  the  commcm  stage- 
waggon  or  cart,  on  the  turnpike-road,  and  the  charge  for  conveying 
goods  by  these  is  from  lOd.  to  Is.  per  ton  per  mile.  Surely  it  will 
be  a  sufficient  boon  to  the  public  if  the  present  charge  is  diminished 
^  one-half,  and  the  time  reduced  from  three  dat/s  to  less  than  .half  a 
day.  Taking,  therefore,  the  quantity  of  goods,  as  ascertained  by 
Mr.  Ba,re,  at  a  charge  of  6d.  per  ton  per  mile,  the  annual  amount 
receivable  from  this  source  of  income  will  be  62,697i^'Os.  3d., 
instead  of  29>768/.  6s.,  as  assumed  in  the  original  estimate,  ftnd 
thb,  too,  without  calculating  on  a  single  ton  of  goods  now  conveyed 
'  by  sea  or  by  canal.  In  now  adopting  the  former  suao  as  the  more 
probable  approximation  to  the  amount  which  wiU  be  actually 
received,  the  Directors  are  aware  they  are  taking  what  may  appear 
to  be  too  great  a  leap,  but  they  are  of  opinion  that  the  amoimt 
derivable  from  the  conveyance  of ^goods  will  then  b^  mueh  under- 
stated, and  their  reason  for  th£|t .  belief  is  that,  to  Eaake  that  sum, 
it  is  only  necessary  to  calculate  on  half  the  present  charge  for  con- 
veying such  goods  as  are  now  ccmveyed  by  public  land  carriers. 
Nothing,  for  instance,  is  put  down  for  conveying  eo^b,  which  are 
now  conveyed  by  land  from  Southampton  as  fsu*  nbrtli  as  Basing- 
stoke, from  which  source. alone  a  large  additionai  revenue  nlust 
inevitaMy  accrue  to  the  railway ;  nor  is  anything' fmt' down  for  the 
conveying  of  many  other  articles  which  will  almost  neeessanly  be 
sent  by  the  railway. 

The  next  item  in  the  original  estimate  of  revenue,  is  the  aum 

which  it  is  presum^ed  will  be  receivable  from  the  oow^eying  of 

^     cattle,  sheep,  and  other  Hve  stock,  which  it  ivas  estiliifited  will 

"    produce  27A56L  per  an&um.     Mr.  Pare  makes  this  Mem  only 

8,309/.  14s.  2d. ;  and  in  his  account  of  the  data  on  which  his  cal- 

\  *  It  !s  a 'remarkable  Tact  that,  owtne  to  this  circumstance,  and  the  coDseqiteiitly 
'•gkat^r'^ittstttig  necessity  of  resoriin^  to  'land*  conveyattcJe,  the  London  and  South, 
•ampton  Railway  Witl  c&Use  the  diseonQnuahee  of  more  ^gdnsr  thaanr  Will  tHe 
l4mdon  and  Birmii^ham,  in  the  proportion  of  92  to  64. 


th    I  >  ( 


eoktiofta.  are  founded^  lie  asy«,  <f  The  oattle^vd  skeep  opii^^.Qn 
ibe  road  Ruling  the  .^DEtnight'B  oburvation  m  April  aiiyd  H^t  bare 
Ib  Uiis  eBtimate  been  taken  to  be  tbe,  average  ^  the  j«ar<«  tXJkere 
oan  be^no  doubt,  honsever,.  that  the  number  Observed  k  greatly 
under  the  avwage  numbev,  the  time  of  the  ohaervatipn .  b/eipg 
un&TOumble  for  this  <8peeie&  of  tvafiSlc."  la  «ui^rt  of  the  origifid 
estimate,  it  may  be  said  that  it  was  prov/ed  be&re  ParUament 
by  persons  practically . acquainted  with  the  matter»  reaident  in.  the 
country  through  which  the  cattle  pass^cmd  interested  in  that  aipe* 
eies  of  trade;  persons  ^o  were  fully  capable  of  appreciating  /the 
advantages  that  would  result  io  the  farmer,  the  grasier,  and  the 
public^  &om  the  av!0(idance  of  what  is  technically  ctdled  '^  sinking  " 
in  the  animals,  by  carrying  mstead  of  driving  them,  as  well. as 
avoiding  the  expense  of  the  latter*  It  must,  however,  be  admitted, 
^at  th^  is  no  evidence  from  actual  experience  on  this  head.  The 
cattle  and  sheep  by  which  Liverpool  is  supplied  .come  by  !sea  f  com 
Ireland  and  Scotland,  and  those  which  are  sent  from  Xiirerpool  to 
•Manehester  are  found  rather  to  recover  the  e^ot  of  the  previpus 
sea  voyage  by  the  walk  to  Manchester,  than  to  suffer  any  further 
detriment  thereby.  But  this  will  not  be; the  case  with  cattle  fresh 
from  the  pasture  or  the  stall.  The  object  of  the  grazier  will  b^  to 
send  the  animal  into  market  with  all  his  flesh  and  all  his  best  .con- 
dition, and.  it  -will  be  to  his  interest  to  pay  for  the  conyeyance 
by  railroad  rather  than  the  somewhat  lesser  chaige  of  driving, 
accompanied  as  it  is  by  positive  depreciation.  It  is  believed  that 
these  reasons  will  justify  the  estimate  so  far  as  cattle  are  concerned ; 
as  for  sheep  and  lambs^they  are  conveyed  in  great  numbers  on  the 
Liverpool  and  Manchester  line,  and  will  dcmbtiess  be  carried  in 
still  greats  quantities  from  the  pastures  of  Hants  and  Wilts  to 
London.  This  is  the  last  item  in  what  was  denominated  "  the 
present  tmffic"  in  the  original  prospectus* 

^  The  PROSPECTIVE  TRAFFIC,  additional  to  the  actual  traffic^* 
consisted. 

First,  of  a  revenue  to  be  derived  from  the  earriage  of  &&h.  from 
the  Torbay  fishery,  estimated  at  23,333/.  6s.  8d.  It  was  proved 
before  Parliament,  that  much  of  the  fish  caught  at  the  Torbay 
lehery,  although  of  the  most  superior  quality,  was  rendered  useless, 
or  sold  at  comparatively  small  prices,  by  reason  of  the  .distance 
from  London*  The  time  expended  in  conveying,  it  by  ordinary 
means  destroyed  the  quality  of  the  fish  ;  and  the  cost;  of  carrii^e 
by  coach  (a  mode  sometimes  resorted  to  allithe  way  from  £xeter) 
is  such  as  to  render  it  unprofitable ;  but  'that  if  the  fish  were 
brought  by  steam-boats  to  Southampton,  and  thence  by>Daiboad 
to  Lmidon*,  the  whole  journey  from  the  fishily  ground,  would  be 

«  •      .  . 

*  The  passage  up  Channel  from  off  Cowes  to  London,  by  steam-boat,  reqairea 
an  average  of  28  hours.  When  the  railroad  is  completed,  it  will  be  accomplished 
in  from  rour  to  five  hours.  The  effect  of  this  in  respect  to  passengers  arriving  in  or 
quitting  the  English  Channel,  can  scarcely  be  calculated  on. 
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performed  in  litde  more  than  twelve  hours,  and  at  a  trifiing  expense 
as  compared  with  that  wiiidi  muist  now  be  paid  for  a  less  degree 
of  expedition.  Persons  well  acquiunted  with  the  business  gave 
their  decided  opinion,  that  the  certaiatjr  of  finding  a  quiek  mode  of 
conveying  the  fish  from  Southampton  to  London  would  cause  «uch 
a  quantity  to  be  brought  to  the  former  place,  as  would  at  a  mode- 
rate chaise  produce  the  sum  named.  The  propneUna  will  form 
their  own  judgment  upon  the  matt^,  which  evidently  is^at  present^ 
one  rather  of  opinion  than  of  fact. 

The  next  item  in  ^'t^  prospective  traffic"  is  expected  to  arise 
from  an  increase  of  100  per  cent,  on  the  passengers  now  travelling. 
No  instance  can  be  produced  where  the  opening  of  a  line  of  rail- 
way has  led  to  so  small  an  increase  as  100  per  cent.  In  the  case 
of  the  Liverpool  and  Manchester  Railroad,  the  passengers  have 
nearly  quadrupled,  and  have  increased  twenty-fold  on  the  Stockton 
and  Darlington ;  hence  there  cannot  be  a  doubt  that  this  calcula- 
tion will  be  more  than  borne  out  by  the  result.  There  are  in  addi- 
tion to  those  sums  already  noticed,  two  comparatively  small  amounts 
set  down  as  a  revenue  to  arise  from  the  carriage  of  country-killed 
meat  (Jtfil^L  13s.  44.),  and  an  increase  on  the  carriage  ^  gooda 
(5,569/.  4s.) 

The  result  of  this  review  of  the  traffic  has  been  to  satisfy  the 
Directors  of  the  absolute  certainty  of  an  ample  rev^we;  which 
they  feel  themselves  perfectly  justified  in  stating  thns»  viz.:-— 

Present  Traffic  at  Railway  Prices* 

£•  s.  d. 
Stage-coach  passen- 
gers, according  to 

the    statement    of 

Mr.  Chaplin  .  .  I^fi2/^  2  8 
Parcels,  aa  stated  by 

Mr.  Ch^lin  .  .  20,253  9  O 
Posting,  as  stated  by 

Mr.  Pare  .  .  .  11,331  4  8 
Waggon  traffic,taking 

the  quantity  stated 

by  Mr.  Pare  (but 

excluding  aU  that 

now  goes  by  sea 

or  caoual),  6dL  per 

ton  per  mile  •  .  62,697  0  5 
Cattle  traffic,as  stated 

IB  the  ori^nal  esti- 
mate   27,155    0    0 

24?5,260  16    7 


► «      *       ' 


Torba^foheiy,    »    *       dSySSS    6    8 
IQO'-per    eent.    in- 
'  oreatfft  on  •paasen*    . 

bystag^-coBcfaea  .  123,824^  2  8 

Country-killed  meat  4}y666  13  4 
hicnease    on  ^ heavy. 

goods     ^    •    .    .  5,569  4  0 


Deduct   for  cost  of 

maintenanee       of 

'way,  -poweFf    and' 

all    expenses    re* 
'    lating  to^  the  eon- 

Te^uioe    of    pas- 
sengers  and    par- 

e^  33^  per  €ent.» 

say    <»ie-third    of 

279,232^  19s. .;    •       93,077  13    0 
Deduct  50  per  cent. 

on  the  remainder, 

say     one-half     of 

123,42U  4s.  3d.  .       61,710  12     1 J 


157,393     6    8 

li  Jil'      I    I    ■  I    «  ■■■  ■        I     n» 

402,654     3     S 


154,788    5     U 


2 


Leaving  a  net  annual  income  of  £247,865  18     H 


N.  B. — ^No  increase  is  taken  on  those  persons  travelling  with 
post-horses. 

In  thus  setting  forth  their  own  opinions  on  the  revenue  which 
they  believe  they  have  a  right  to  expect  from  exUHng  ctrcum- 
sianceSf  the  Directors  neither  have  any  wish  nor  any  interest 
beyond  that  of  the  proprietors  in  making  the  undertaking  appear 
more  promising  than  it  really  is :  they  have  therefore  thought  it 
right  to  be  thus  circumstantial  in  giving  not  only  their  opinions, 
but  the  data  on  which  those  opinions  are  founded,  and  they  have  a 
perfect  reliance  that  the  more  the  matter  is  inquired  into,  the  more 
satisfactory  it  will  appear  to  the  inquirer.  Chring  to  the  want  of 
that  inquiry,  and  the  too  ready  belief  of  detracting  reports,  the 
property  of  the  shareholders  has  been  and  still  remains  depreciated. 
If  proof  of  this  were  wanting,  it  is  to  be  found  in  this  simple  fact, 
that  the  present  coach  and  posting  traffic  on  the  line,  without  any 
increase,  without  conveying  a  single  ton  of  goods,  without  convey- 
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ing  cattle,  sheep,  fish,  agricultuyal  produce,  or  kaj  one  thing 
besides,  and  deducting  one»third  for  expenses,  would  realke  a  net 
rerenue  of  103,605^.  l?s.  Id.,*  which  is  upwards  of  six  per  cent, 
on  the  sum  thal^  according  to  the  estimate  of  Mr«  Lttcke^  .wffl  be 
required  for  the  completion  of  the  railimgr.  it  is,  however,^  per- 
fectly obvious  that  there  must  be  a  very  large  incziease  in  tibis 
department  of  revenue.  Experience  has  proved  'diat  the  pubiic 
will  avail  themselves  of  the  great  measure  of  convenieose  which  is 
afforded  by  a  railway,  and  &ere  is  no  reason  to  suppom^  that  the 
inhabitants  of  the  district  through  which  the  Southanqfrton  Rail- 
way passes,  or  to  which  it  leads,  will  be* more*  slow  to.i^^ireciate 
that  convenience  than  the  inhabitants  of  other  parts  of  the  king- 
dom. On  the  contrary,  the  Directors  feel  they  are  justified  in 
expecting  as  large  a  rate  of  increase  in  the  trade  on  the  line  of  the 
Southampton  Railway  as  has  occurred  on  any  line  in  the  kingdom. 
Some  opinion  of  the  growing  importance  of  Southamptmi  may  be 
formed  from  the  fact  that,  in  the  20  years  between  1811  and  IdSl, 
the  population  has  tnore  than  datdtled,  as  may  be  seen  from  the 
Parliamentary  census.  If  this  has  been  the  case  hitherto,  what 
may  not  be  expected  when  the  natural  beauties*  and  facilities  of 
Southampton,  the  Isle  of  Wight,  and  its  neighbourhood^  are  made 
available  in  the  far  greater  degree  which  they  will  by  the  oonstruc- 
tion  of  the  railroad?  It  cannot  be  too  often  increased  on  the 
minds  of  the  proprietors,  that  the  foregoing  statements  are  based 
upon  things  as  they  now  exist;  that  nothing  is  assutned  on  account 
of  Southampton  being  possessed  of  the  finest  harbour  fbr  mercan- 
tile purposes  on  the  southern  coast  of  England,  a  harbour  "Which  is 
about  to  be  made  still  more  available  for  those  purposes  by  means 
of  the  construction  of  docks ;  or  because  its  situation  is  singularly 
eligible,  not  only  as  a  point  from  which  foreign  and  colonisJ  pro- 
duce can  be  distributed  over  a  vast  extent  of  country  when  the 
railroad  is  in  use,  without  being  charged  with  the  additional  cost 
of  passing  first  up  to  London  and  then  down  again ;-  or  because  it 
win  afibrd  even  to  London  itself,  by  the  creation  of  the  railroad, 
the  means  of  avoiding  the  delays,  the  dangers,'  and  the  consequent 
expense  and  loss,  incurred  in  navigating  the  Englifi^ 'Channel  and 
passing  round  the  North  Foreland  and  up  the' Thames.  T9  what 
extent  the  mercantile  inter^ts  of  the  metropolis  Inay  find  it 
desirable  to  avail  themselves  of  this  facility  time  alone  can  de- 
termine, but  that  it  will  be  to  a  considerable  exteiit  cannot  be 
doubted. 

*  Prfftent  Btage-coBch  pMiengera  .     123,824    2    8 

ParctaB 20,253    9    0 
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It  is  faigiily  worthy  of  remaik,  that  the  ciroumstanoe  of  this 
•railway'  havii^  one  of  its  tennini  -at  the  water's  edge  in  Soutl^ 
ampton  harbour,  and  the  other  at  a  wharf  on  the  banks  of  the 
Thamesy  affords  every  convenience  which  nature  and  art  combined 
€«n:give  for  such  a  traffic  With  respect  to  the  situation  of  the 
London  terminus,  as  it  bears  upon  the  convenience  of  passengerSy 
the  following  statement  of  the  distances  from  tiie  Royal  Exebi^i^ 
aod  from  Charing  Cross  of  the  termini  of  the  London  and  Bir- 
mingham,  the  Great  Western  *,  and  the  Southampton  Railways, 
will  show  the  local  merits  of  each. 


Distance  from 


The  termiBus  of  the 
London  and  Birming- 
ham Railway  at  £us- 
ton-square     .     •     • 

The  terminus  of  the 
Great  Western  Rail- 
way at  Faddington     . 

The  terminus  of  the 
London  and  South- 
ampton Railway  at 
Vauxhall  .... 


To  Charing  Cross. 


1  mile  65  chains. 


2     „     60 


» 


1    „    77    „ 


To  the  Royal  Exchange. 


3  miles  16  chains. ' 


» 


26 


99 


3     »        9     » 


In  addition  to  the  usual  accommodation  by  omnibuses^  arrange- 
ments are  being  made  by  which  the  passengers  will  be  conveyed 
in  small  steam-boats,  and  landed  at  any  point  between  Vauxhall 
and  London-bridge  within  a  few  minutes  of  the  time  of  their  arrival 
at  the  station.  These  small  steam-boats  will  be  in  waiting  at  the 
terminus  wharf,  for  the  arrival  of  the  different  trains,  and  in  like 
manner  they  will  start  from  the  different  points  of  embarkation 
along  the  river  in  time  to  reach  the  station  before  the  departure  of 
the  trains. 

In  concluding  this  part  of  their  Report,  the  Directors  beg  to 
refer  to  the  accompanying  plan,  showing  the  places  from  whence 
passengers  will  be  conveyed  by  this  railway,  by  which  it  will 
be  seen  that  it  is  not  a  railway  to  Southampton  alone,  but  that,, 
while  it  affords  to  the  inhabitanUi  of  the  metropolis  a  cheap  and 
expeditious  mode  of  travelling  to  one  of  the  most  delightful  parts 
of  England,  it  confers  a  corresponding  benefit  on  the  greater  part 
of  the  county  of  Surrey,  on  the  whole  county  of  Hants  (including 
the  Isle  of  Wight),  also  on  Guernsey  and  Jersey,  and  on  a  con- 
siderable portion  of  Wiltshire  and  Dorsetshire,  which  counties  con- 
tain a  population  of  no  less  than  1,1999072  souls. 


*  Taken,  from  a  r«cent  publieadoo,  entided  ^<  Analjrsis  of  Railways,"  by  Franci» 
Whishaw,  Esq.,  Civil  Engineer. 
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Sttfeiy  Lamp. — A  modification  has  been  given  to  the  Davy 
lamp  in  France.  It  consists  chiefly  of  making  the  lamp,  instead 
of  a  whole  cylinder,  the  half,  the  part  cut  away  being  supplied  by 
a  reflector,  by  which  means  near  double  the  light  is  at  the  disposal 
of  the  miner  to  throw  on  any  particular  spot. 

Parackutes. — (By  the  Editor.) — The  late  accident  seems  otAf 
to  have  sharpened  the  appetite  of  men  for  perilling  their  lives  and 
limbs  in  these,  to  ail  appearance,  useless  machines.  No  sooner 
does  one  man  fall  a  victim  to  his  temerity,  than  we  hear  of  many 
others  ambitious  for  the  honours  of  similar  notoriety,  and,  if  it 
was  not  for  the  seriousness  of  the  consequences,  under  the  most 
laughable  circumstances.  For  example,  have  we  not  had  an 
instance  of  a  man  ofiering  to  ascend  with  skyrockets,  and  descend 
in  a  parachute?  Could  stark  staring  madness  itself  go  much 
further?  In  France  a  proposal  is  under  consideration  of  a  com- 
mission of  the  Academy,  to  enable  aeronauts  to  raise  or  lower 
themselves  by  means  of  a  parachute,  without  discharging  ballast  in 
one  case,  or  gas  in  the  other.  If  this  be  realised,  it  may  turn 
ballooning  to  some  more  useful  account. 

A  gentleman  with  whom  we  are  very  well  acquainted,  informed 
US  that  he  passed  the  evening  with  Gamerin  on  the  day  of  his 
descent,  who  told  him,  that  notwithstanding  the  frightful  oscillations 
to  which  he  was  subjected  in  his  descent,  he  felt  the  most  perfect 
security  against  being  overturned.     He  was  suspended  about  W 
feet  below  the  parachute,  in  a  basket  attached  to  it,  and  not  as  the 
late  T;infortunate  Cocking  was,  close  up  to  it.    This  tended  very 
much  to  counteract  the  oscillation,  which  probably  would  have 
been  very  little  had  he  dropped  as  Cocking  did  with  the  parachute 
fully  distended  directly  over  his  head.     But  he  precipitated  himself- 
at  once  from  the  balloon,  and  fell' with  the  parachute  a  considerable 
distance,   upwards   of   1,000   feet,   before  it  opened.     Grarneriti 
descended  very  steadily  afterwards  for  about  a  minute,  when  he 
came  in  contact  with  a  strong  current  of  air,  which  caused  the 
oscillations  experienced.    He  had  often' descended  on  the  Continent 
without  any  oscillation  whatever.     Our  friend  above  alluded  td, 
who  is  a  man  of  science  and  practical  application  of  it,  su^ested 
to  us  a  Very  simple  and,   likely  enough,   successful  me&od  df' 
pfevetiting  in  a  great  degree  such  violent  vibrations.    He  recdift*-'' 
mends  that  all  the  ballast  which  it  is  needful  to  carry  should  IBc 
suspended  by  a  rope  of  a  tolerably  good  length  to  the  botjb(tiirt'>of 
the  car.     The  machine  would  then  become  a  system  of  two  {feh-^  ^ 
dulums  of  unequal  length,  which  would  operate  nmcfa  to  check" 
eath  other's  vibrations,  and  to  keep  the  body  steady  in  its  descettt. ' 
As  soon,  also,  as  the  ballast  or  suspended  weight  reached  th6 
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ground,  it  would  lighten  the  machine,  and  check  its  descending 
v^looity— precisely  what  is  wanted. 

It  is  not  for  a  moment  to  encourage  such  rash  and  dangerous 
experiments  that  we  give  any  suggestions  on  parachutes,  but  merely 
as.  a(  subject  of  philosophy  and  science.  The  form  best  ^apted 
for  steady  descent,  to  avoid  oscillations  from  horizontal  currents,  of 
air,  and  to  secure  guidance  in  any  direction  with  or  against  the 
wind»  appears  to  us  to  be  that  of  a  thin  flat  circle,  if  Uie  figure 
could  be  maintained,  which,  we  apprehend,  would  not  be  difficult. 
Such  a  form  would  afford  the  least  possible  edge  or  horizontal 
resistance,  and  we  think  quite  as  much  vertical  as  any  other* 
It  would  likewise  require  less  material,  and  would  therefore  be 
lighter  than  any  other  figure,  while,  by  an  easy  arrangement  of  the^ 
cords,  any  disposition  to  collapse  or  crush  might  be  obviated*  If 
this  figure  was  at  all  departed  from,  we  should  recommend  a  small 
funnel  in  the  centre,  something  like  the  tops  of  the  parasols  lately 
carried  by  ladies,  cut  ofi*  some  distance  from  the  uppermost  point. 
The  rushing  of  the  air  through  this  aperture  might  be  a  trifling 
loss  to  the  power  of  the  parachute,  but  would  tend  to  keep  it 
distended  and  in  its  true  position. 

If  such  a  circle  was  a  little  inclined  to  the  horizon,  it  would 
advance  with  great  rapidity  horizontally  while  it  descended,  and 
in  almost  any  direction,  whether  the  wind  favoured  it  or  not,  pro- 
vided it  was.UfQt  too  violent.  It  is  difficult  to  n^ake  computations 
that  can  come  very  near  the  truth,  unless  all  the  data  were 
correctly  given ;  but  if  a  parachute  of  this  form  was  made  80  feet 
diameter^  about  enough  to  let  a  weight  of  5001bs.,  including- 
itself  faU  to  earth  with  a  velocity  of  5  miles  an  hour>  an  inclination 
of  1  °  to  the  horizon  would  give  it,  with  the  ordinary  appendages, 
a  horizontal  motion  of  perhaps  near  15  miles  an  hour;  of  2®oC 
near  21  miles  an  hour ;  and  of  3  °  of  about  25^  miles  an  hour. 
Now  this  inclination  is  very  easily  given  and  changed  at  pleasure 
to  any  thing  else,  so  that  a  man,  while  he  is  descending,  may  sail 
about  hither  and  thither  just  as  he  pleased,  land  nearly  where  he 
liked,  and  exhibit  innumerable  gambols  in  the  air. 

Should  he  be  sailing  along  too  rapidly  when  he  approaches .  the 
eArt|h,  he  has  but  to  reverse  the  inclination,  and  he  would  arrest 
his  horizontal  progress ;  at  the  same  time  his  vertical  descent 
would  be  cbiecked  by  an  eflbrt  to  ascend,  which  the  resistance  would 
ocqasion  f  so  that  he  may  drop  down  with  a  sort  of  hop>  just  as  we, 
see  rooks  and  large  birds  do.  Of  course  it  would  not  do  to. 
susp^d  a  weight  beneath,  as  above  suggested,  when  horizogat^ 
m^Qtion  was  w^ted  near  th^  earth. 

^Jte/^rdotion  of  Vegetation. — A  method  has  been  lately  proposed 
to  %\^Q  French  Academy  of  retarding  the  maturation  of,plants>  &c.». 
60)  that  fruits»  which  are  usually  not  eaten  after  September  or. 
October,  have  been  retarded  until  December.  M.  Deslongchamps 
(a  iKery  suitable  name  by  the  bye)  is  the  inventor  of  this  process* . 
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Mxploshn  ^  Sieam-hoUers, — ^The  valveir  being  i&  utAet,  it  igi 
generally  considered  that  explosions  arise  chieAy  from  the  sinking 
of  the  water  bdow  a  eertain  level.  M.  Sorel  has  pMposefl  a 
method  to  obviate  this  by  the  introduction  of  a  tube  int^  tto 
boiler  descending  a  little  lower  than  the  said  lev^.  Theoiiftee  el^ 
the  pipe  is  to  be  kept  closed  by  means  of  a  vaive  carried  by  a 
float,  whidi  sinking,  as  the  water  deseends^  b^ieath  tiie  desM^ 
level,  opens  the  valve  and  permots  the  steam  to  pasi  on^ 

Mofdie^g, — ^It  is  said  tnx^  of  monkeys  inhabit-  the  racks  of 
€ribraltar,  which^  when  a  pasocwgcr  happens  to  passy  amiuie  them*> 
sdves'  with  ilirowii^  stones  down  npon  ham  ffom  thehr  devated 
positions.  They  are  ftupposed  to  come  from  Africa,  and,  like  all 
of  the  hnman  shape  whidi  set  foot  on  Britkh  sc^,  ate  cenaidttedl 
as  free,  and  protected  by  the  Grovemor. 

Force  of  ihe  WituL^^Few  persons  can  have  any  idea  of  the< 
excessive  power  of  the  wind  in- high  velocities.  It  appe^Lrs'frt>m^- 
onr  table.  No.  3,  that  at  40  miles'  an  hoar,  whidi  is  a  high  wind;- 
the  force  is  no  less  than  6  lbs.  to  the  square  foot.  How  many  of 
onr  glass  windows  would  stand  even  this  pressure  with  door^  o^n 
behind  them  ?  At  80  miles  an  hour,  which  is  a  hurricane^  the 
pressure  is  no  less  than  24*56lbs.  per  square  foot.  Agaimt  suoh  a 
wind  as  this,  it  would  be  exceedingly  difficult  for  die  strongest^ 
man  to  keep  his  legs ;  to  walk  against  it  would  be  out  of  the* 
question.  At  100  miles  an  hour,  it  is  said  the  wind  woald -sweep 
every  thing  before  it ;  the  pressure  would  be  SS'SGlbs.  to  a  square' 
foot.  There  are  few  houses  of  any  sixe,  which,  standrngcangly/ 
would  not  present  1,000  square  feeU  In  such  a  hurricane  the* 
power  of  the  wind  would  be  no  less  than  38,360lbs.,  or  above  17 
tons,  against  a  house  with  1,000  square  feet  of  surface.  Its  chanoc 
of  resisting  so  enormous  a  force  would  therefore  be  very  little.- 

Medai  Striking. — ^We  have  much  pleasure  in  announcing  to  the* 
friends  of  the  fine  arts,  that  Mr.  Pistrueci,  chief  medafist  in 'the 
Royal  mint,  has  discovered  a  i^nethod  by  which  he' can  stamp  ^a* 
matrix  or  a  punch  from  a  die  which  has  never  been  touched  by  an- 
engraver,  and  shall  yet  make  the  medal  identically  the  -  same  witii' 
the  original  model  in  wax,  an  operation  by  which  the  beauty  and 
perfection  of  the  master's  design  are  at  once  transferred-  to  any* 
metal,  whether  gold,  silver,  or  copper,  by  striking  it  according  to' 
the  usual  process.  It  wi^  at  on^e  be  seen  Uiat  this  is  a,  very 
different  operation  from  that  by  which  cust  medals  are  mamifae- 
tured.  It  is  as  simple  as  it  is  ingenious,  and  Mr.  Pistrueci  having- 
no  intention  of  taking  out  a  patent  for  the  discovery,  and  befaig 
anxious  to  give  to  the  public  the  full  benefit  of  it,  in  the  difi^rent 
processes  of  manufacturing  plate,  jewellery^  and  all  kinds  of 
ornamental  work  in  metal,  announces  that  the  whole  of  the  process' 
consists  of  the  foUo^ng  method: — ^The  model  being  made  in  «nj 
Substance,  wax,  clay,  wood,  or  other  fit  material,  a  mould  of  it  la 
taken  in  plaster,  from  which  mould,  when  dried  and  oiled  to  harden 
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ity.an  impressioii  is  taken  in  sand;  or  other  ;8iiml«r  substance  :whi^h 
niay  be  preferred)  and  from  this  again  a  cast  is  obtained  in  iron 
as  thia  as  possible,  that  the  work  may  come  up  sharply,,  and  the 
mat  attain  the  hardness  almost  of  a  steel  die  hardened.  This  cast^ 
imn  impreasion  is  then  flattened  mathematically  true  on  the  back, 
and  €aed  in  a  steel  die,  the  hollow  of  which  is  turned  to  the  exact 
siee  of  the  cast*iron,  and  it  is  set  within  the  rim  or  border^  ham- 
mered as  close  as  possible^  so  aa  to  form  a  coUar.  The  metal  upon 
which  the  impression  is  to  be  struck  (to  form  either  the  medal 
itself  or  a  steel  matrix,  if  desired),  is  to  be  fashioned  into  the 
shape  of  a  cone  in  the  ordinary  way^  perfectly  flat  at  the  base;, 
heated  red  hot,  and  placed  at  the  bottom  dish  of  the  {Nress.  When 
the  die,  fitted  as  above,  having  be^  previously  placed  at  the  top 
dish,  and  the  workmen  quite  ready  to  give  the  blows  instantly^ 
three  or  four,  as. may  be  r^uired,  a  perfect  impression  of  the  caiit- 
iron  will  be  attained  without  th^  least  injury  to  it.  Of  course  it 
wjtt  be  necessary,  previous  to  the  die  being  used,  for  the  artist  t» 
polish  the  surface. 

Mr.  Pistrucci's  first  experiment  was  successfully  performed  upon 
a  punch  of  hard  copper,  with  his  model  of  the  medal  of  Sir  Gilbert 
Blane,  being  nearly  thr^e  inches  in  diameter ;  and  he  has  no  doubt 
that  it  will  equally  succeed  on  a  steel  punch,  perhaps,  too,  without 
its  being  necessary,  to  heat  iit. 

When  the.proeess  above,  described  shall  have  been  brought  to 
tha  perfection,  of  which  it  is  capable,  there  can  be  no  doubt  that 
in  the  execution  of  works  of  this  description  it  will  not  only  be  the 
sa^g  of  dte  labour  of  months  or  years  in  the  engraving  of  dies, 
and,  consequently,,  of  great  expense,  but  the  work  to  be  executed 
will  in  all  points  be,  in  an  instant)  an  exact  fac-'Simile  of  th(&. 
original  cono^tion  .of  the  artist,  instead  of  representing,  as  at 
ptesenty  merely  the  handiwork  of  the  engraver,  copied  from  such 
original.  It  will  also  dispense  with  the  use  of  the  very  expensive 
madynery^  such  as  the  tour  a  povtraiiJty  introduced  into  the  mint 
\f^  Mr.  Pistrucci  several  years  ago,  which,  however  apparentlj^ 
coavect  in  its  produetions,  can  never  give  a  perfectly  true  semblance 
of  t^e  oiigmal,  even  to  the  limited  extent  to  which  it  is  applicable^ 
And  we  may  possibly  be  led  by  it  to  discover  the  mode  by  which 
the  artkts  of  antiquity  succeeded  in  producing  those  beautiful 
coins,  in  which  the  so&iess  and  boldness  of  the  fleshy  parts  have 
never  yet  been  equalled  by  any  mod^n  engraver  in  steeL-^/Vom 
a  C<nresponde»a i^f  ike  ^*  Times" 

Invention  to  Supersede  the  Use  of  Steam, — An  iny^tion,  wq 
have  heard,  is  shortly  expected  to  be  hud  before  the  public,  by 
which  steam  will  be,  in  a  great  measure,  if  not  wholly,  superseded* 
We  .are  uttaequaiiited  with  the  particulars  of  ihe  invention,  but  we^ 
have  been  assured,  f^om  two  several  quarters^  that  it  is  siniple  and 
efficacious ;  and  is  now  waiting  for  the  completioA  of  one  point  m 


224    scnstmnt  and  Miscmj^Nxous^  iirxKLLiGxifrcE. 

the  universal  appHcation,  which,  it  is  supposed,  cannot  be  long  i^ 
obstacle. 

**  Steam^Engines  wUMn  the  Borough  of  Birmingham. — By  a 
report  made  to  the  Birmingham  Philosophical  Institution,  October^ 
1S36,  it  appears  that  169  steam-engines  had  been  erected  from 
1780  to  that  period,  of  which  17  had  been  erected  in  1884^  and 
9^  in  1835.  The  total  horse  power  was  equal  to  2,700  horses. 
Within  the  same  period  engines  equal  to  162  horses'  power  had 
become  void,  or  removed.  Of  those  erected  and  estimated  id 
horse  power,  275  were  used  for  grinding  flour;  1,770  for  working 
metals ;  279  for  pumping  water ;  87  for  glass  grinding ;  97  for 
working  wood ;  44«  for  paper  making  and  glazing ;  37  for  grinding 
clay ;  61  for  grinding  colours  and  chemicals ;  and  50  for  suudiy 
purposes.  The  estimated  consumption  of  coals  is  216  tons  per 
day;  estimated  number  of  persons  employed,  4,000  males,  and 
1,300  females;  and  the  estimated  amount  of  power  hired  ou^ 
equal  to  450  horses.  These  estimates  are  conflned  to  engines 
within  the  borough,  and,  of  course,  do  not  include  the  great  ^oho 
Works  of  Boulton  and  Watt. 

Of  the  1,770  horse  power  employed  in  working  metals,  it  is 
computed  that  162  is  used  by  iron  founders,  first  applied  in  1788; 
570  in  rolling  copper,  brass,  and  other  metals,  first  applied  in 
1790;  150  in  drawing  wire,  first  applied  in  1808;  201  in  iroa 
forges,  and  wrought  iron  mills,  first  applied  in  1810;  74  in  nail 
cutting,  first  applied  in  1813  ;  104  in  screw  making,  first  applied 
in  1819;  and  34  in  drawing  metal  tubes,  first  applied  in  1822. 
•  Olass  Clo^ — Richard  Barker  and  Son,  of  Ossett-street-side» 
hear  Dewsbury,  have  found  out  an  improvement  in  glass,  and  have 
it  so  pliable  that  they  can  make  a  cloth  or  fabric  of  the  finest 
fie)cture.  They  have  pieces  of  this  glass  two  yards  and  a-half  long 
and  from  nine  inches  to  thirty-six  inches  in  breadth ;  they  have 
also  made  some  very  fine  ladies'  head-dresses  or  ornaments  from 
this  material,  which  are  considered  both  very  curious  and  usefuL-^' 
Doncaster  Gazette. 

A  Crowbar  a  Magnetic  Needle, — The  following  case  of  natural 
magnetism  has  no  equal  known  at  present : — *^  A  bed  of  magnetic 
iron  ore  not  only  magnetized  so  powerfully  the  iron  instruments 
used  to  break  it  up  as  to  adhere  to  them  in  large  tufts  of  the 
laments  of  the  iron  ore,  but  a  crowbar  suspended  freely  over  thet 
it^n  ore  takes  the  position  in  the  magnetic  meridian,  and  thus 
becomes  a  true  but  gigantic  needle." — Rtport  on  the  Otology  of 
Miiine^  United  States. 

British  Scientific  Assodati^m. — ^This  body  will  meet  at  Liverr 
pool,  Sept.  1 1th,  and  the  probability  is,  that  the  next  meeting  will 
be  held  at  Newcastle.  Considerable  preparations  are  making  at 
Liverpool  for  their  reception,  and  it  is  expected  the  meeting  will 
be  a  very  interesting  one.  .     -^  ^  . 
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raising  of  silk-worms,  has  been  adopted  in  Switzerland  with  greai 
sucoesB.  At  Basle  Augi^^  in  particularp  this  new  .source  of  w^lth 
has  been  astonishingly  productive. — Mining  JowrnaL 

Large  Meteoric  Stone* — A  recently-received  Halifax  (Nova 
Scoti(A)  paper  sajs>  that  while  sev,ecal  of  the  inhabitants  >of  Mont- 
moroty  in  the  J.ura»  were  at  work  in  the  vineyards  which  are  close 
to  the  0I4  castle  there,  they  heard  a  noise  which  sounded  like  a 
distant  clap  of  thundery  and  saw  a  mass  fall  down  into  the  vineyard 
of  an  innkeeper^  ii^med  Michaud.  On  being  examined,  it  wan 
fqund  to  b^  about  five  feet  high  and  three  feet  broad.  It  is  of  a 
grey  eolour,  r^embling  pumia^-stqne,  but  m^urked  with  ferrugipaoHS 
}>articles.-«^JIftmn^  Jowrrml. 

New  Ziock> — M.  Lettestu  has  invented  a  Jock^  by  which  the  bolt 
is  drawn  into  the  staple  by  a  circular  instead  of  a  rectilinear  motion. 
When  shut  it  is  sai^  to  resist,  by  its  construction,  both  the  opening 
of  the  door  and  .the  slipping  of  the  frame«  (chambranle).  Th^ 
key  to  move  .the  bolt  acts  in  a  nut  composed  of  several  littl^ 
mndles  (rondelles) ;  springs  carried  by  some,  fastened  by  othen^ 
4UDd  unfastened  by  projections  conveniently  constructed  on  a  bit  of 
the  k^y;  form  the  garniture  or  guard  of  the  lock.  The  several 
|>iecesK}o;npQ8ing  the  nut»  althotigh  of  similar  exterior  dimensioiu» 
are  varigug  within^  ^d  may  be  replaced  from  one  look  to  tl»^ 
other. 

.  Improvement  in  the  Steam^Engine. — Professor  NoUot,  employed 
in  th^  ]V(ufieum  of  the  State,  has  just  completed  a  most  importax^ 
^yentipn  ;  vlz.9  a  steamrcngine  exempt  fropa  all  danger  of  icx^oi^ipn, 
i&ot  expensive,  occupying  but  littie  space,.and  the  9ioving  power  .of 
which,  at  the  same  temperature  as  the  ordinary  machines,  1^^  |i 
power,  six  times  as  great,  reducing  by  one-fifth  the  consumption  of 
^el,.  which  is  an  immense  advantage^  not  only  in  rei|>eot  .to 
economy,  but  to  the  smaller  space  which  may  be  required  for  the 
stock  of  coals. — Srussels  Paper. 

Cavendish's  Experiments. — Government  has  granted  500/.  to 
Ihe  Royal  Astronomical  Society  towards  repeating  the  experiments 
Of  the  Etanourable  Mr.  Cavendish,  joaade  about  half  a  century 
iiince,  a,nd  Mr^  Francis  Baily  has  ofiered  the  use  of  apartments,  in 
his  l^use.  With  the  experijence  of  the  present  day  gref^  di^- 
co}f,eTleSf  towards  unlocking  the  secrets  of  many  phenqmejc^  ..aret 
expepted  to  result  from  the  inquiry.  It  wUl  take  from  qne  to  two. 
or  more  ya^s  to  finish  them  when  begun. 

Colossal  Steamers. — In  addition  to  the  information  we.fiupplie^ 
of  the,gr<9at  steamer  building  i^t  Ci^rling  apd  Youqgs  in  qur  It^t, 
ibfi  **%lQrT\mQ  Herald"  h^  furnished  tjhe  following; — 

After  deducting  her  engina-rppux,  she  will  have  ample  aecQm- 
xxipdation  for  500  passengers^  ^days*  /uelj  md  800.  tons  fpe^ure-, 
n(tent  ^od^  exclusive  of  luggage,  provisions,  and  stores,  the 
f6nt€«rpri«ipg  spirit   evinced,   may  be  readily  gathered   froni  the 

Q 
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feitowing  fistinmted  expenses  of  the  royage  <mt  aood  home^  agiun* 
They  are  aa  follows  r—j- 

'Wf^es,  provisions,  4nd  stores  for  crefw   •  £    666 
Coal  out  and  home      .     .    •    ;    •    •    •     1,1^0 

Port  charges,  &c 1,37B 

"  Insttrance,  interest,  wear  and  tear,  &C.     .    2^000 


0 

0 

0 

0 

0 

0 

0 

0 

I 


£5,184  0  0 
'-  Mont  Blanc. — ^It  is  established  that  the  gkbders  vMdh  lay 
heaped  npon  each  other  upon  the  gorges  and  sides  of  Mont  Blane 
reach  to  the  height  of  8,000  feet  perpendicular,  and  that  the  snows 
of  the  upper  parts  occupy  an  additional  iq>ace  of  4,000  feet  per- 
pendicular, thus  making  together  a  mass  of  12,000  feet  of  ice  and 
snow,  without  including  the  irregularities  of  the  surface. — Mining 
Journal, 

New  Plan  for  PropagaMng  Apple^treese-^A  new  plan  for  in- 
creasing plantations  of  apple-trees  has  lately  been  carried  into 
extensive  practice  by  the  horticulturists  of  Bohemia.  Neither  seed 
nor  grafting  is  required.  The  process  is  to  take  shoots  from  the 
choicest  sorts,  insert  them  in  a  potatoe,  and  plung  both  into  tiie 
ground,  leaving  but  an  inch  or  two  of  the  shoot  above  the  surface. 
The  potatoe  nourishes  the  shoot,  while  it  pushes  out  roots,  and 
IJte  shoot  gradually  grows  up,  and  becomes  a  beautiful  tree,  beaaring 
the  best  fruit. — Suabian  Mercury, 

Roiary  Steam^Engine^'-We  hear  ^at  an  engine  has  been  com- 
pleted on  the  simplest  and  most  efficient  principles,  wfaich,  in  the 
opinion  of  competent  judges,  will  accomplish  the  great  d^sideratonlL 
of  a  uniform  and  equable  acticm,  and  on  the  most  eoononoicaA 
plan. 
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Sirminghamy  Bristol,  ond   Thames'Jundion  JRailway,*^Tbe 

works  are  proceeding  steadily,  and  are  being  weU-execnted,  though 
we  must  confess,  not  quite  so  rapidly  as  we  expected  from  'tite 
well-known  ability  of  the  engineer.  We  look  forward  with  some 
anxiety  to  the  commeq^cement  of  the  gaHery  and  bridge  at  the 
Paddington  Canal,  which,  from  the  plans  we  have  seen,  wiH,  If 
vtelSi  executed  (and  we  have  no  doubt  of  thdr  being  so),  be  one  of 
'the  most  curious  pieces  of  engineering,  and  one  of  the  mM; 
beautiful  objects  in  the  neighbourhood  of  the  metropolis.*-a  caondil, 
a  railway,  and  a  road,  crossing  each  other  at  the  same-sfM^I^  .  > 
Birmtngham  /^tVtoay.— Complaints  were  at  first  made-^of  it|Re 
want  of  accommodation,  &c.  The  public  do  not  consider  the 
extreme  difficulty  of  perfect  arrangement  in  the  outset  of  a  great 
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undertaUngr  like  Udsk  We  afe,  however,  pleased  to  hear  that 
these  troublesome,  though  small  points,  have  been. got. ov^r,  and 
that  amf^e  accommodation  is  now  afforded-  The  trains  occasionally 
take  Immense  loads ;  as  many  as  40  carriages  have  been  taken  in  one 
train.  We  beg  again  to  remind  our  readers,  that  no  just  estimate 
can  be  formed  of  this  or  the  Grand  Junction  line,  until  the  whole 
shall  have  been  finished,  and  a  complete  railway  communication 
established  between  London,  Birmingham,  and  Liverpool  and 
Manchester.  The  daily  receipts  in  the  part  opened  have  inereased 
to  189^  The  line  to  Tring,  32  miles  from  town,  will  be  opened 
in  October ;  to  Denbigh  Hall,  48  miles,  and  from  Birmingham  to 
Rugby,  16  miles,  in  January;  Denbigh  Hall  to  Blisworth,  IS 
tniles,  in  May;  and  finished,  from  BUsworth  to  Rugby,  in  the 
autumn  of  18S8;  the  total  distance  being  112^  miles. 

Brighton  Railways. — We  doubt  much  whether  peace  is  restored 
to  these  Companies  by  the  decision  of  Parliament.  Stephenson's 
party,  to  use  a  vulgar  expression,  has  "bolted,"  or  will  have 
fiothing  to  do  with  the  line  chosen.  We  have  been  silent,  but  not 
inattentive  observers  of  the  proceedings  of  all,  and  have  an  opinion, 
which  we  may,  at  a  fitting  time,  speak  out  plainly. 

JBrussels  and  Antwerp  Bailroad. — During  the  month  of  June, 
and  the  first  ten  days  of  July,  the  number  of  passengers  by  the 
raikoad  from  Brussels  to  Antwerp  was  172,631,  and  the  rcaseipts 
amounted  to  152,519fr. 

CaictUia  and  Saugur  Railway, — We  are  sorry  to  hear  that 
great  dissension  exists  among  the  component  parts  of  this  under- 
taking. Heavy  charges  have  been  made  by  one  party,  which  we 
have  heard  flatly  contradicted  by  the  other ;  even  blows  have  been 
had  recourse  to.  If  the  concern  is  good  for  nothing,  break  it  up, 
but  let  the  parties  not  forget  the  conduct  of  gentlemen.  From 
what  we  keEH*,  a  dissolution  seems  inevitable ;  but  it  is  expected  a 
new  Company  will  be  started  which  will  reap  where  the  others 
have  sown ;  for,  if  our  information  be  in  any  degree  correct,  it  is  a 
thing  that  must  answer. 

Commercial  Railway,  —  This  Company  held  their  general 
meeting  on  the  14tii  nit,  when  some  discussion  arose  respecting 
the  aecounts,  and  ability  of  the  concern  to  proceed.  On  the 
-motion  of  Mj\  Tyars,  auditors  were  appointed  to  examine  the 
aooounts,  and  it  was  the  general  impression  that  the  concern  should 
m>t  proeeed  without  pecuniary  assistance,  from  the  two  Dock 
.Companies. 

Taff  Vale  Railway  and  Lady  CharhUe  Guest. — The  first  stone 
'^^  the  Rhondda  bridge,  at  Newbridge,  was.  laid  with  workfli^n-like 
^kill  by  Lady  Chadotte  Guest,  on  the  16th  ult.  As  we  have. a 
lady  Monarch,  it  is  not  unfit  to  have  a  lady  mason ;  is  is  indeed 
ifttite  evident  Venus  is  become  lady  of  the  British  Asceudant* 
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EasUfm  dmndei  Railway.— Death  of  1^  New  Method  to  I 
Boise  the  Wind. — It  is  with  deep  feelings  of  paikk  and  regret  I 
[that  we  announce  to  onr  readers  the  death  of  that  charmingl' 
profoct  noticed  in  bur  last  (pi^  1^)  to  Mdse  a  litde  of  €he 
needful.    Only  600,000/.  were  watited,  for  which  the  Secretary 
made  it  appear,  as  plain  ais  assertions  could  do,  Itot  150,OOOl. 
per  annum,  or  25  per  cent.,  would  be  retimed  ;  yet,  wotdd  it  be 
credited,  in  this  age  of  credulity,    that  only  20,0001.  w€ire 
tendered,  of  which  it  is  calculated  19,000&  were  tJl  "  moon- 
shine ?" 

Ah  me  I  what  sad  mishaps  combine 
To  mar  the  prettiest  design. 
To  make  a  little  raSlway  Hike. 
We  have  asked  who  the  author  of  this  delectable  scheme  of 
finance^  this  rara  avisy  this  paitigon  of  scheming  is  ?  but  can  get 
no  answer.     Are  the  Directons  afhiid  they  will  tfot  be  able  to 
keep  him — «very  one  will  «o  catch  at  him — if  known  ?     The 
shareholders,  by-the-by,  must  have  been  very  stupid  not  to  see 
and  support  the  wonderful  merits  of  the  phm.     We,  wtio  have 
no  interest  in  it,  aAd  who  have  never  shown  any  outward  sighs 
of  grief  for  the  best  of  Kings,  are  so  affected  With  the  loss  of 
this  matchless  project  in  railmy  scheming,  that  We  have  ohieft^ 
our  notice  to  have  a  mourning  border  round  it.     Besides,  we 
apprehend  it  will  only  be  anticipaiting  by  a  few  moftths,  tOiless 
some  miracle  be  wrought  in  its  favour,  what  we  shiill  have  to  do; 
for  the  whole  concern.  i 

When  we  sent  oui*  last  number  to  press,  it  was  euift^ntly 
reported  that  some  parties  had  offered  the  Directors  20,0001.  per 
annum!  1 1  to  b^  permitted  to  make  at  their  own  cost  the  line 
betwecm  Norwich  and  Yarmouth.  Not  having  be^  accepted, 
the  said  parties  returned,  we  suppose,  to  the  moon,  f^m  which 
high  altitude,  probably,  they  had  seen  the  advantages  of  this» 
part  of  the  line,  and  the  Directors  and  Co.  detcn&ined  ^ 
make  it  themselves,  to  secure  the  whole  transport  of  Yarfnouih 
herrings  for  the  shareiiolderB..  At  the  ^tasie  Hime  It  wis  dis- 
covered that  the  line  between  Dog  Row  (what  m  ugly  naUfel)^ 
and  1,692  adtflts  and  li^le  babes  at  Brentwood  Vifllige,  was  to 
be  wcmderfully  profitable,  ftk  one  short  m6tith  liill  hss  "ca^iM 
aM^y ;  iic  transH  Oloria  Mwkii.  Norwich  and  Yarmotith  £^ 
no  longer  worth  looking  to ;  Chelmsford  is  now  the  fbctls  ^{ 
attraction,  the  future  m^ne  ctf  Mindless  Wealth  to  the  Eastern 
Counties  Railway.  Th«y  only  watiTt  57(>;Q06^  and  two  yciir%' 
with 'ample  faith  in  the  shar^holdei^^,  and  170^0002.  :per  dnnvte 
"It^ll  be  realiaed !  Before  it  was  600,^000/.  ^to  prodii«6  l^OOOl.^ 
per  afinum.  Wlmt  woaderlal  thii^  «re  6gul«s  iii  Ao^ndb  dfi 
some  men  I    We  recommend  another  revision  of  the  calculation, 
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and  we  kave  no  dqubt  it  will  only  take  300,000/.  to  make  the 
line  to  ColdieBter,  and  produce  a  profit  of  3,000,000/.  per 
.aQnum* 

The  Directors,  we  hear,  have  ordered  the  v(qt^s  to  be  at  once 
carried  over  Lord  Petre*s  and  Mr-  Labouchere's  property ;  the 
120,000/*  due  to  the  former,  by  deed  sealed,  signed,  and 
delivered  by  six  Directors,  the  injunction  of  thQ  Court  of 
Chancery,  are  all  bagatelles  compared  with  this  mighty  dictum  1 1 
><  Know,  young  man,"  said  Caesar,  ^'  it  is  easier  for  m^  to  kill 
thee,  than  to  say  I  will."  A  call  of  1/.  per  share  is  now  to  be 
made,  and  the  payment  to  be  enforced,  with  7,4<74<  shares  in 
default.  We  advise  the  Directors  not  to  try  the  experiment. 
Are  not  their  shares  utterly  unsaleable  as  it  is?  Have  they 
3,000/.  assets  in  hand,  above  their  liabilities,  and  do  they  not 
owe,  on  every  principle  of  honour,  law,  and  equity,  120,000/.  to 
Lord  Petre  before  they  can  proceed,  that  is  2/.  per  share,  what 
th^i  would  a  call  of  1/.  per  share  do,  even  if  the  shareholders 
would  be  good-natured  enough  to  pay  it  ?  We  rather  advise 
the  Directors  seriously  to  examine  their  situation,  to  inquire 
wh|it  confidence  the  public  has  in  the  management,  aud  if  they 
find  little  or  none,  search  out  the  cause,  and  manfully  excise 
it.  This  may  save  the  concern,  and  would  be  better  than  to 
bluster  and  be  laughed  at. 


.^  JFrench  Railway* — The  French  Chambers  have  just  voted  |i 
failroad  from  Alais,  in  the  mpuntains  of  Cevannes,  to  Beaucaird  on 
the  Rhone,  passing  by  Nismes.  The  Government  lends  240,000/. 
to  the  undertakers,  the  latter  promising  to  furnish  coal  to  the 
jFrench  Government  steamers  at  Marseilles  at  20  per  cent,  under 
the  present  price.  By  means  of  this  railroad  English  coal  is  to  be 
undersold  at  Marseilles ;  and,  according  to  the  report,  these  mines 
were  to  supply,  not  merely  the  Mediterranean  ports,  but  Bordeaux 
i^eeli.'^Newcastle  Courcmt, 

Grand  Junction  Railway* — This  noble  undertaking  is  already 
|)aying  most  handsomely,  sdthough  the  Company  have  not  yet 
•begun  to  ^rry  goods,  and  although  the  London  and  Birmingham 
line  is  not  yet  open.  The  receipts  from  the  4th  to  the  8th  of  July 
were  3,189/.;  the  receipts  during  the  week  commencing  on  thje 
9th,  and  ending  on  the  15th,  were  4,898/. ;  ai^d  the  receipts  from 
the  15th  to  the  22d,  5,449/.  The  total  cost  of  forming  the  line 
]^as  been  a  million  and  a  hal^  and,  allowing  one  half  of  the  gross 
receipts  for  expenses,  the  present  rate  of  receipts  will  leave  a  profit 
of  between  eight  to  ten  per  cent.  It  is  probable  that  when  the 
whole  line  from  Liverpool  to  London  is  in  full  work,  that  this 
{^ofit  wiU  be  at  least  doubled.— ^-j^irmtVz^Aofle  Advertiser* 
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Great  Railway  from  London^  by  Birmingham  and  Preston^  to 
Giasffow, — An  important  meeting  was  lately  held  in  Glasgow  with 
the  view  of  forwarding  this  great  work.  The  project  which  the 
Glasgow  merchants  have  in  view,  is  to  carry  forward  a  railway 
from  Glasgow,  through  Carlisle,  to  Lancaster,  and  join  the  main 
line  southward,  from  thence  through  Preston,  by  the  North  Union, 
Grand  Junction,  and  London  and  Birmingham  lines,  direct  to 
London.  This  projected  arrangement  would  also  aflFord  direct 
communications  with  Liverpool  and  Manchester,  the  North  Union 
crossing  the  Liverpool  and  Manchester  line  about  halfway  between 
these  important  towns. — Hull  Advertiser. 

Great  Western  Railway  and  the  Landoumers. — We  lay  before 
our  readers  the  results  of  two  trials  lately  decided  at  Bath,  as 
specimens  of  the  properly  liberal  feelings  on  the  part  of  railway 
Companies,  and  the  modest  claims  of  landowners.  James  Grant 
Smith,  Esq.,  claimed  for  land  taken  by  the  Great  Western  Com- 
pany, and  compensation,  6,780/.,  the  Company  offered  him  4*95001, 
for  the  mere  purpose  of  saving  litigation.  This  would  not  satisfy 
him ;  he  went  to  a  jury,  which  gave  only  4?,223/.  Lord  Manvers, 
again,  claimed  9,000/.;  the  Company  generously  offered  him 
4,500/.,  but  the  jury  decided  that  3,375?.  was  quite  enough.  What 
says  Captain  Pechell  to  these  examples  of  the  modesty  of  the  poor 
ihard-used  landowners  ?  It  is  now  quite  evident  that  they  want 
protection,  and  do  not  know  the  true  value  of  their  own 
property. 

Great  North  of  England  Railway, — It  was  our  intention  in  €tke 
present  number  to  give  a  map  of  this  line,  showing  its  various 
connexions,  &c.,  with  other  lines,  and  a  description  of  it  from 
materials  we  have  collected  ;  but  we  could  not  get  the  map,  &c., 
ready  in  time,  and  are  obliged,  therefore,  to  defer  our  observations 
until  the  next  number.  In  the  meantime  we  have  given  the 
report,  which  we  have  no  doubt  will  be  read  with  interest,  as  con- 
taining a  plain  business-like  statement  of  the  situation  and  prospects 
-of  the  Company. 

Greenwich  Railway, — ^We  have  delayed  our  work  for  the 
purpose  of  noticing  the  meeting  of  shareholders,  on  the  29th  ult. 
The  report  of  the  Committee,  mentioned  in  our  last  as  appointed 
to  inquire  into  the  Company's  affairs,  was  read.  Its  substance 
was,  that  the  concern  was  an  exceedingly  good  one ;  that  its 
returns,  in  its  present  imperfect  state,  were  at  least  paying  three 
per  cent,  on  the  whole  capital ;  that  the  works  were  proved'  to 
have  been  constructed  in  a  substantial  manner,  by  the  report  of 
Mr.  James  Walker ;  that  the  new  capital  would  complete  the  work 
and  leave  a  balance,  when  the  land  was  sold,  of  75,000/.  Much 
recrimination  ensued.  The  Directors  were  wished  to  resign  by 
the  Committee,  This  was  refused  on  their  part,  who  repudiated 
the  charges  of  negligence  made  against  them  by  the  Committee* 
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A  motion  for'the  Directors,  to  receive  the  Committee's  report  and 
report  thereon  hereafter,  was  unanimously  rejected.  Afterwards 
it  was  moved,  that  the  reports  read  be  received,  which  was  carried 
unanimously.  It  was  afterwards  moved  that  the  names  of  ten  out 
of  the  Committee  (which,  by-the-by,  cbnsisted  of  only  nine) 
should  be  given  to  the  Directors,  out  of  which  the  three  vacancies 
now  existing  should  be  filled  up.  Before'  the  long  rambling  dis- 
cussion was  closed  about  this,  we  were  obliged  to  leave.  We 
rather  expect  it  was  ultimately  carried. 

SuR  and  SeJJby  Bmlway, — ^The  Directors  of  this  Company  have 
just  contracted  for  the  erection  of  a  cast-iron  bridge  over  the  river 
Ouse,  at  Selby,  (the  most  important  work  connected  with  the 
undertaking,)  also  for  an  iron  bridge  of  70  feet  span  over  the 
Market  Weighton  Canal,  for  the  embankment  on  each  side  of  that 
canal ;  the  only  work  of  importance  of  this  description  on  the  line. 
They  have  also  contracted  for  a  thousand  tons  of  iron  rails,  on  very 
favourable  terms;  and  preparations  are  making  to  advertise  for 
tenders  for  two  otiier  parts  of  the  works ;  viz.,  the  forming  the 
road  between  the  river  Derwent  and  the  Market  Weighton  Canal, 
in  length  about  ten  miles,  and  quite  level,  and  the  line  between 
Dairycoates  (near  Hull)  and  Hessle,  about  four  miles.  The 
embankment  and  other  works  are  to  be  commenced  forthwith,  and 
every  exertion  will  be  used  to  complete  the  railway  with  the  least 
possible  delay. 

Harwich  JRailivay, — ^We  scarcely  know  what  to  say  about  this 
irailway.  We  feel  the  difficulty  in  which  it  is  placed  by  the 
vacillating  and  uncertain  conduct  of  the  <<  Eastern  Counties" 
management.  We,  however,  think  the  present  determination  of 
that  Company  is  so  far  favourable  to  the  Harwich  Railway,  as  it 
prevents  any  of  their  resources  being  employed  beyond  Colchester, 
which,  we  contend,  ought  in  no  <;ase  to  be  done  until  it  is  com- 
fdeted  to  that  town.  Indeed,  it  has  long  been  our  opinion  that  the 
Eastern  Counties  Railway  (with  another  name)  should  never 
extend  inland  beyond  Colchester,  and  with  Harwich  for  its  port, 
and  a  good  management,  it  may  then  become  one  of  the  most 
profitable  undertakings  of  its  kind  in  the  kingdom. 

Jamaica  Railway ^  from  Kingston  to  Spanish  Town. — The  fol- 
lowing copy  of  a  letter  has  beeti  handed  to  us  from  his  Excellency 
Sir  Lionel  Smith,  to  John  Ewart,  Esq.,  enclosed  by  the  latter  to 
H.  Playford,  Esq.,  with,  Mr.  Ewart  states.  Sir  Lionel's  permission 
to  publish  it : — 


«  Sir,-J  do  myself  the  honour  to  acknowledge  your  letter  of 
the  27th  inst.  (June),  and  I  request  you  will  acquaint  the  Pro- 
Visional  Committee  of  the  Jamaica  Railway  Company,  both  in 
London  and  iii  this  Colony,  that  it  will  afford  me  great  pleasure 
io  patronize  and  support,  in  whatever  way  my  humble  exertions 
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iMy  prove  vsefoly  an  undertaking  samil  adouhted  to  mtavmde 
industry^  and  promote  the  be«t  interests  of  Jamaica. 
**  I  have  the  honour  to  be,  Sir» 

**  Your  most  obedient  Servant* 
(Sigqed)  **  LioKXL  Smith.*' 

Li^eesier  and  S^annington  RaUwaaf^'^AX  the  annual  meeting 
of  the  proprietors  a  dividend,  after  the  rate  of  seven  per  cent,  per 
annum,  was  ordered  to  be  paid  on  the  Ist  of  September* 

Liverpool  and  ManeheUer  Railway. — The  increase  of  passengers 
during  the  half  year  ending  the  30th  of  June  last»  oven  the  i^rre- 
sponding  half  of  18S6,  was  no  less  than  16,500. 

Llanelfy  Railway  and  Ihck.-^A  dividend  of  six  per  cent,  per 
annum  was,  at  the  last  meeting,  declared,,  but  we  are  happy  to  hiear 
that  the  prospectB  are  such  as  to  render  it  highly  probable  that 
nine  per  cent,  per  annum  will  be  the  next  dividend. 

Lancaster  and  Preston  Junction  Railway. -*^Mt*  Loeke»  the 
engineer,  has  commenced  operations  by  staking  out  the  line. 

Midland  Counties  RcUlway. — ^The  works  of  this  undertaking 
are  proceeding  ^th  considerable  activity  (400  men  being  en^ 
ployed)  In  three  different  places,  on  that  part  of  the  line  which 
connects  the  towns  of  Nottingham  and  Derby  with  each  other 
(fifteen  miles) :.  this  will  also  form  a  part  of  line  fr^m  Atse  towns 
and  ike  norths  to  London.  This  portion  of  the  railway  will  be 
completed  by  the  latter  end  of  next  year.  The  next  part  on  which 
it  is'intended  to  proceed,  is  that  from  Leicester  to  Rugby  .(twantir 
miles),  so  as  to  form  a  communication  with  London  by  means,  if 
the  ixmdon  and  Birmingham  Railway.  The  contracts  for  the 
part  of  the  line  are  advertised  to  be  let  on  the  27th  of  October 
next ;  this  part  requiring  a  longer  time  for  its  completion  than  that 
between  the  Trent  and  Leicester.  When  the  Midland  Counties^ 
and  also  the  North  Midland  Railways  are  finished,  there  will  be 
a  direct  railway  communicaiion  from  Leeds  and  the  West  Riding 
ef  Yorkf  through  Derhyy  Loughboroughy  and  Leicester^  k> 
London* 

Maryport  and  Carlisle  Railway. — ^We  und«»tand  that  since  the 
passing  of  the  Act  the  project  is  wearing  a  most  healthy  aspect, 
and  shares  have  been  most  eagerly  sought  by  those  who  have  been 
at  pains  to  investigate  the  traffic  account. — Carlisle  JoumtU.^     .    .  • 

Military  employed  on  Railroads  in  France. — By  the  decision  .^ 
the  French  Minister  of  War,  all  the  Paris  regiments  haye  been 
authorised  to  furnish  to  the  railway  companies  from  Versaillee 
soldiers  to  be  employed  on  the  works.  The  detachments  thus 
etnployed  are  to  be  relieved  by  others  every  three  months  <until  the 
lines  shall  be  complete.  Preparations  have  already  been  made  in 
the  Park  of  St  Cloud  for  the  portion  of  the  railway  which  ia  to 
pass  through  it. — Globe. 


HM^MiLtHm  Ptmi  L^e  Asnmmce  Society. — By  an  advertise* 
meot  OS  our  wrapper,  we  perceive  that  a  company  has  started,  M 
the  novel  principle  of  combining  or  amalgamating  a  Life  Assurance 
Society  witli  a  Savings  Bank.  We  are  no  encouragers  of  novelties, 
but  we  confess  we  Hl^  the  principle  of  this  Cbmpany.  If  assttrance 
societies,  loan  societies,  and  savings  banks,  can  exist  separat^, 
maintain  their  establishments  separately,  and  yet  be  advantageous 
to  the  public,  surely  a  society  combining  all  three  under  one 
expense  of  management,  is  likely  to  be  much  more  advantageous 
to  the  public  and  much  more  stable.  We  should  like  to  see  some 
competent  person  take  this  sal]ject  up,  on  which  much  might 
be  said. 

Newcastle  emd  CarHsle  ifoiltf^a^.*— About  1,500  men  are  now, 
we  believe,  employed  on  this  line,  between  Haltwhistle  and 
Hayd(m-bridge,  which  leaves  no  doubt  of  its  being  finished  before 
the  end  of  the  year,  when  the  line  between  Redhugh  and  the  Canal 
Basin  at  Carlisle  (a  (^stance  of  sixty  miles)  will  be  finished.  The 
revenae  is  now,  on  the  part  completed,  gradually  increasing,  and  for 
the  A>ttr  weeks  endi^  the  8th  July,  we  are  informed  the  receipts 
have  been  as  follows: — ^Week  ending  1 7th  June,  895/.  6s.  lid.; 
ending  ^th  June,  1,004^  12s.  lid. ; ending  1st  July,  1,085/.  15s. 3d. ; 
ending  8th  July,  1,144/.  6s.  8d. — NewcasUe  Journal, 

Newcastle  and  JBdinburgh  Railway. — At  a  late  meeting  of 
gentlemett  connected  with  the  counties  of  Northumberland  and 
Durham,  and  the  town  of  Newcastle,  it  was  resolved,  that  imme- 
diate steps  be  taken  to  carry  into  effect  measures  for  the  formation 
of  a  railway  between  Newcastle  and  Edinburgh,  and  Glasgow. 
-'^Leeds  Mercury. 

Northern  and  Eastern  Railway.^-^-There  is  some  prospect  of 
tkis  tatlway  not  much  longer  remaining  among  the  statuos  quos. 
Vigorous  measures  are  expected  to  be  taken  immediately  for  the 
prosecution  of  the  undertaking.  The  Directors  have  very  honour- 
ably given  up  their  claim  to  1,800/^  during  the  time  the  works  have 
been  saspended.  This  is  an  exceedingly  good  hint  to  other  (Hrectors, 
and  particuhrriy  to  those  old  ladies  who  merely  get  elected  for  the 
purpose  of  obtaining  the  salary. 

NiMngkam  afnd  Sheffield  RaUway„^^A  direct  line  of  railway 
has  been  projected  by  Mr.  W.  D.  Holmes,  C.E.,  from  Nottingham 
to  Sheffield,  of  which  we  have  received  from  a  correspondent  the 
following  description,  which  arrived  too  late  fcnr  our  last  Number. 
It  is  "  only  one  half  of  the  distance  of  that  now  being  constructed 
by  way  of  Derby  and  Rotherham;  and  as  it  is  to  be  extended 
through  the  most  populoos  manufacturing  districts  of  the  West 
Riding  of  Toikshire,  it  has  a  paramount  claim  upon  the  attention 
of  the  public.  Andther  part  <^  this  plan  is  to  connect  the  port  of 
Boston  with  the  Midland  counties,  and  to  transmit,  by  a  direct  and 
deBcendiiig  line,  coal,  ir«m,  lime,  and  other  minerals,  which  abound 
in  the  midland  counties  to  the  eastern  parts  of  the  kingdom  where 
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they  are  most  wanted.  This  plan  is' calculated  materially  to'baiefit 
commerce  by  the  safest  and  shortest  conveyance  of  passengers  and 
merchandise,  and  to  afford  the  means  of  benefiting  agriculture  by 
a  ready  and  cheap  transit  of  lime  and  other  manure.  As  fur  as 
regards  the  expense  of  the  construction,  this  line  possesses  a  decided 
superiority  over  most,  if  not  all  that  have  been  formed,  as  it  passes 
over  a  comparatively  even  surface,  with  a  firm  basis,  and,  where 
excavations  or  tunnels  are  needed,  the  strata  are  of  a  description 
that  requires  very  little  labour,  expense,  or  loss  of  time,  while 
materials  for  its  formation  of  excellent  quality,  and  at  a  very 
moderate  cost,  are  to  be  found  in  its  immediate  vicinity." 

Oxford  and  Tring  Railway. — The  London  shareholders,  of  this 
Company  had  a  meeting  on  tiie  1st  ult.,  for  the  purpose  of  con- 
sidering the  alleged  extravagant  expenditure  of  the  money  sub- 
scribed. Edward  Conan,  Esq.,  was  in  the  chair,  and  the  meeting 
was  none  of  the  most  complimentary  to  the  Directors.  It  was 
stated  that  4*5,000/.  had*  been  expended ;  that  the  accounts  were 
contradictory,  confused,  and  unsatisfactory;  that  the  Directors 
refused  to  give  the  explanations  wanted,  or  to  permit  the  accounts 
to  be  audited ;  and  the  Chairman  wound  up  the  complaints  by 
declaring,  <<  that  he  for  one  had  a  great  distrust  of  the  honour  of 
the  gentiemen  composing  the  direction.''  Similar  feelings  of  ,dis- 
satisfaction  pervade  the  shareholders  of  Manchester,  and  there 
43eems  both  there  and  here  a  determination  to  have  a  thorough 
investigation.  The  following  Resolutions  were  carried  uqanji- 
mously : — 

'<  That  the  shareholders  in  the  Cheltenham,  Oxford,  and  Tring 
Railway  Company,  having  been  mainly  induced  to  embark  in  that 
undertaking,  by  the  high  character  and  well-known  int^rity  of 
the  gentiemen  composing  the  direction,  consider  that  they  are 
entitied  to  expect  at  their  hands  a  full,  candid,  and  detailed 
account  of  the  expenditure  of  the  funds  entrusted  to  their  manage- 
ment. 

'<  That  from  the  confused  and  unintelligible  manner  in  which 
the  various  items  of  expenditure  are  set  forth,  it  is  difficult  to  point 
out  which  is  the  most  objectionable ;  but  in  the  absence  of  the 
desired  details,  this  meeting  is  of  opinion,  that  the  gross  expendi- 
ture has  been  enormous,  and  ought  not  to  be  improved  by  the 
shareholders  without  having  been  submitted  to  the  investigation  of 
a  committee  acting  on  their  behalf. 

<<  That  this  meeting  fully  approving  of  the  steps  taken  by  the 
Manchester  shareholders  to  procure  an  investigation  of  the  accounts, 
participating  in  the  disappointment  expressed  by  Messrs.  Gasguoine 
And  Railton,  that  the  Directors  should  have  thought  proper  to 
refuse  any  examination  other  than  that  of  the  '  unpaid  billi^'  this 
m^eeting  being  decidedly  of  opinion,  that  the  shareholders  are 
cleariy  entitled,  previous  to  the  dissolution  of  the  Company*^  to  a 
full  >and  satisfactory  examination  of  their  own  books  pf  accounts. 
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^  That  the  following  gentlemen  be  appointed  ia  conmnttee  on 
behalf  of  the  London  shareholders,  to  communicate  to  the  Directors 
the  foregoing  Resolutions ;  and  in  the  event  of  their  still  refusing 
to  permit  the  desired  investigation,  that  they  be  hereby  empowered 
and  requested  to  co-operate  with  the  shareholders  at  Liverpool, 
Manchester,  and  other  parts  of  the  kingdom,  in  all  measures  that 
may  be  necessary  for  securing  to  them  the  exercise  of  their  un- 
doubted right: — Charles  Martin,  Esq.,  Edward  Conan,  Esq.,  G. 
A.  Sharpe,  Esq.,  and  John  Field,  Esq." 

Preston  and  Wyre  Railway, -^l^eBxXj  from  Bourne  Naze  to 
Poulton,  upwards  of  three  miles  out  of  eighteen  of  this  line,  are 
ready  for  the  permanent  rails,  and  eight  will  be  completed  by  the 
spring.  Mr.  Stanton,  the  contractor,  has  begun  operations  at 
Weston,  with  much  activity,  the  men  working  night  and  day. 
Near  three  hundred  men  and  forty-five  horses  are  employed,  and 
the  harbour  will  be  ready  to  receive  vessels  of  any  burthen  in  the 
spring. 

Proposed  Railway  to  I/ytham. — For  some  days  past,  Mr.  Buishell, 
engineer,  has  been  engaged  in  surveying  the  lands  between  this 
town  and  Lytham,  with  a  view  to  report  on  the  eligibility  of 
forming  a  junction  with  the  projected  Wyre  Railway. — Preston 
Chronicle, 

Railroads  on  the  Continent, — ^It  may  now  be  considered  as 
certain  that  by  the  end  of  September  the  iron  railroad  will  be 
opened  on  the  one  side  to  Ghent,  and  on  the  other  to  Tirlemont. 
It  is  also  certain  that  by  the  end  of  the  year  it  will  be  carried  as 
lar  as  Liege. — Brussels  Paper. 

Railroad  from  Paris  to  St.  Germain. — On  Sunday  last  the  rail- 
road from  Paris  to  St.  Germain  may  be  said  to  have  been  opened 
in  its  ^U  extent,  a  train  of  carriages,  containing  the  Minister  of 
Finance,  the  Duke  de  Cazes,  several  members  of  the  Institute,  and 
other  persons  of  distinction  having  proceeded  the  whole  length  of 
the  roads.  The  length  of  the  railroad  is  18,430  metres,  or  4f 
leagues  (11^  English  miles),  which  the  train  passed  over  in  thirty- 
five  minutes,  returning  in  twenty-nine  minutes.  The  greatest 
rapidity  with  which  the  party  went  was  at  the  rate  of  14  leagues 
an  hour.  Only  one  pair  of  rails  have  yet  been  finished,  and  it 
appears  that  the  company  intend  opening  the  railroad  to  the  public 
without  waiting  for  the  second.  In  its  course  the  St.  Germain 
Railroad  passes  under  two  tunnels,  and  along  two-thirds  of  the  line 
it  is  raised  on  a  viaduct  of  from  fifteen  to  twenty  feet  high.  It 
crosses  the  Seine  twice,  and  passes  over  or  under  no  Iqss  than  fifteen 
r6ad8.  The  rails  are  represented  to  be  of  unusual  strength,  those 
on  the  Liverpool  Railroad  weighing  only  thirteen  kilogrammes, 
while  those  on  the  St.  German  weigh  no  less  than  thirty,  l^e 
Paris  tunnel  is  550  feet  in  length,  that  of  the  Batignolies  960  feet. 
The  whole  of  the' works  as  fkr  as  they  have  yet  gone,  have  occupied 
only  eighteen  months.      The  railroad  to 'Versailles  is,  however. 


mpeeted  to  be  the  most  profitable,  tbe  daily  nunibfer  of  pataieiigidini 
being  between  H>000  and  12»000.  It  haa  just  been  opened  to 
tkepvblie. 

A  Suffgesikm^'^yiB  beg  to  subioft  to  the  Directors  of  tboae 
Cempasnies,  wbidi  have  but  little  chanee  of  eomplying  with  ikH 
new  Standbig  Orders,  whether  it  will  not  be  prudent  to  call  the 
lidiareliolden  together  and  divide  what  remaina,  rather  than  eon- 
linue  them  on  to  increase  the  expenses  further.  Otp*  attention  has 
been  directed  to  an  Act  passed  aboota  century  since,  in  nHiiich  t%,  iff 
aaid  to  be  diatinctlj  provided,  that  if  directors  hold  on  with  sohemea 
beyond  a  certain  time  without  progressing,  they  are  liable  to  make 
good  all  deficiencies.  We  shall  endeayomr  to  procure  this  Act, 
and,  if  snocesslid,  diall  not  &il  to  lay  the  result  of  our  inquiries 
before  our  readers. 

Sheffield  and  Hotherham  Jhnkpap.f'^n.  Wednesday,  the  second 
general  meeting  of  the  proprietors  of  the  Rotherham  Railway  was 
held  at  the  Town  Hall,  when  a  Report  of  the  Directors  was  ]»pe* 
lented.  The  document  stated  that  considerable  actual  progress 
had  been  made  in  the  work.  It  then  adverted  to  the  difficultiea 
tibat  had  been  encountered,  and  at  length  overcoBae,  in  treating  with 
the  Duke  of  Norfolk  for  land  on  the  Ihie.  The  Directors  expressed 
their  satisfaction  at  the  termini  they  had  been  able,  though  at  great 
expense,  to  obtain  at  Rotherham,  and  especially  at  Sheffield,  and 
also  at  the  prospect  of  the  work  being  creditably  executed  by  the 
contractor.  Reference  was  made  to  that  part  of  the  work  (the 
heaviest  on  the  line)  which  is  at  present  in  progress  near  Bright- 
side,  the  labour  going  forward  day  and  night.  Other 'portions 
"were  likewise  described  as  proceeding  with  such  activity  as  to  jus- 
tify the  Directors  in  anticipating  Ihat  the  line  will  be  opened  for 
the  use  of  the  public  by  this  time  next  year,  being  the  period 
withm  which  the  contractor  is  bound  by  heavy  penalties  to  com- 
plete the  works.  The  Report  also  set  forth,  that  in  pursaazice  of 
an  agreem^ott  with  the  North  Midland  Rfulway  Company,  tha^ 
Company  had  began  to  execute  a  branch  to  the  Gveasborough 
coal  field  and  canal.  It  was  at  the  same  time  stated  that  eot^traets 
had  beeii  made  with  Messrs.  Stephens(»i  and  Co.,  of  Newoastle^ 
for  three  locomotive  engines,  and  with  Messrs.  Baily,  of  l4verpo<^y 
Sstf  die  whole  of  the  iron  raib,  chains,  &e.  The  cost  of  obtaudkig 
the  Act  of  Pariiament,  including  all  the  expences  incident  ther^»y 
has  been  1 1,622/.  2b,  1  Id.  The  other  expenditu]>e  incurred  dnrinjg 
tiie  year,  consisting  of  compensation  for  land,  engineering,  eiirvey- 
ing,  &c.,  &c^  amounts  to  QhSOOL^-^SA^field  Mercury. 

Southampton  Railway* — For  the  proceedings  of  tibis  Company, 
we  refer  our  readers  to  their  Report  in  the  pres^it  Number,  which, 
though  long,  is  interesting,  and  will  amply  repay  any  one  interested 
for  the  trouble  of  reading  it. 

Thames  TunneL — On  the  25th  of  August  another  irruption  of 
the  water  into  this  tunnel  occurred.   Happily  it  gave  timely  notice, 
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md  the  men  were  ordered  out^  so  tiiat  no  lives  were  lost.  It  is 
not  exactly  known  what  was  the  cause  of  the  accident ;  but  it  is 
not  unlikely  to  have  been  owing  to  the  unsoundness  of  the  ground 
in  the  bed  of  the  river.  Sacks  of  clay  are  now  being  let  down  to 
stop  the  aperture,  and  it  is  supposed  it  will  take  at  least  a  fortnight 
to  pump  out  the  waiter  and  repair  the  accident.  The  men  who 
work  in  this  tunnel  are  not  only  exposed  to  the  dangers  of  the 
waters  above  them,  but  to  the  perpetual  accumulation  of  noxious* 
vapours  and  inflammable  airs  within.  Two  or  three  explosions 
have  aclready  occurred.  The  accident  is  not  by  any  means  likely 
to  mar  the  proceedings  of  the  works. 

Vietatia  Rctihoay  and  Duke  cf  ComwaWs  Harbour. — This 
Company,  which  has  obtained  an  Act  of  Parliament,  we  find  has 
had  no  very  pleasant  exposie.  It  is  stated  meetings  have  been 
advertised  to  have  been  held,  and  votes  to  have  been  moved  and 
seconded  at  them  by  nine  Members  of  Parliament,  not  one  of 
which  were  present,  and  all  have  disavowed  any  connexion  with 
Ibe  Company.  Of  19,000/.  which  ought  to  have  been  paid  in  two 
calls,  only  235/1  has  actually  been  subscribed  ;  and  of  720/.  due 
on  the  qualification  shares  alone  of  the  Directors,  it  is  stated  hot 
One  shilling  has  been  paid.  In  a  Report  of  a  meeting  of  the  share- 
holders in  the  "  Mining  Journal,'*  the  chairman.  Captain  Gould, 
is  reported  to  have  stated  to  the  shareholders,  that  he  had  received 
a  eommunieation  from  Mr.  Rennie,  paying  the  concern  was 
«  as  good  a  speculation  as  could  be."  Mr.  George  Remile,  who 
18  understood  to  be  the  Mr.  Rennie  alluded  to,  haying  been  ad- 
vertised as  one  of  the  consulting  engineers,  has  publicly  disavowed 
his  ever  having  given  any  such  communication  whatever.  A 
meeting  of  the  shareholders  is  expected  to  be  called  to  see  what  is 
to  be  done  with  the  whole  affair. 

Veftetian  Railroad, — The  projected  iron  railroad  through  Ithe 
territory  of  Loml>ardy  and  Venice  has  been  approved  bj  tbie 
Government,  for  which  purpose  a  Company  has  been  formed  at 
Trieste. — AUgemeine  Z^eitung, 

York  and  North  Midland  Railway, — Yesterday  week  the  half- 
yearly  meeting  of  the  shareholders  was  held  at  the  office  in  St. 
LeonardVplace.  G.  Hudson,  Esq.,  presided,  and  the  Secretary 
(Mr.  Batker)  read  a  very  satisfactory  report,  detailing  the  operations 
DOW  in  progress,  and  concluded  by  stating  that  it  was  the  intention 
of  the  Directors  to  complete  the  line  between  the  Leeds  and  Selby 
Railway  with  the  utmost  expedition,  in  order  to  make  the  under- 
taking productive  to  the  shareholders. — Leeds  Mercury, 
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(Contmued  from  page  43.) 

Mr.  Lancaster,  also,  the  accountant  of  the  Companyi  obtaaied 
on  the  Tuesday  (he  believes),  two  signatures  to  the  deed.  He* 
met,  by  chance,  John  Peter  Houston,  who  is  stated  to  be  a  very 
young  man,  keeping  a  small  chemist's  shop  at  Brixton,  and  tcdd 
him  the  situation  of  the  Company,  and  that  they  wanted  signa- 
tures to  the  deed.  He  came  and  signed  for  2,250^  Mn 
Lancaster  knows  nothing  of  his  pecuniary  responsibility  or  his 
circumstances. 

The  other  subscription  he  obtained  was  that  of  a  Mr.  Thoma» 
Clarke,  solicitor,  of  5,  Canonbury-row,  Islington,  for  5,000/.  He- 
had  to  call  on  Mr.  Lancaster,  at  the  Railway  Office,  on  b^iness ; 
the  deed  was  lying  there,  and  Mr.  Lancaster  said,  ^*  Will  you  sign^ 
and  you  will  be  entitled  to  shares,  if  you  please."  Mr.  Clarke 
signed  for  a  sum,  chosen  by  himself. 

Mr.  Green  was  not  less  active  than  Mr.  Smith  in  endeavouring 
without  delay,  immediately  on  his  hearing  of  the  increase  in  the 
estimate,  to  obtain  signatures  to  the  deed.  He  applied  to  different 
persons,  he  says,  on  account  of  their  respectability. 

He  applied  to  Richard  Ireland,  a  person  connected  with  some 
of  the  Brazilian  Mining  Companies,  and  to  his  son.  Richard 
Ireland,  jun.,  who  is  one  of  the  cashiers  in  Mast^man's  bank,  both 
of  whom  reside  in  Canonbury,  and  were  shareholders,  and  paid 
their  deposits  in  the  Gravesend  Company,  asking  them  to  »ign  the 
deed,  which  they  both  did  for  5,100iC 

He  called  on  Mr.  Effingham  Wilson,  a  bookseller  at  the  Royal 
Exchange,  and  asked  him  to  sign,  which  he  did,  at  the  Railway 
Office,  for  10,200/.  He,  moreover,  requested  Mr.  Effingham 
Wilson  to  allow  his  son,  who  is  a  bookseller  and  stationer  hk 
King  William-street,  to  come  and  sign,  which  the  son  did  for 
4,500/. 

He  went  to  Mr.  Hathaway,  a  newsvender,  living  under  ^e 
Royal  Exchange,  an  old  friend  of  Mr.  Green,  and  a  subscriber  to 
tiie  Gravesend  Company  for  1,800/.,  and  asked  him,  as  a  fovour, 
to  sign  the  deed,  wMch  he  immediately  did  for  10>800/^,  paying  no 
deposit,  and  Green  fixing  the  amount. 

Mr.  Green  applied  also  to  Mr.  George  Price,  Secretary  to  the 
Salisbury,  Exeter,  Plymouth  and  Falmouth  Railway  Company, 
" I  applied  to  him,"  says  Mr.  Green,  "as  I  did  to  othen ;  I  took 
to  him  the  deed,  and  stated  that  I  was  pressed  for  subscriptions, 
and  asked  him  to  sign  for  25,000/.  He  was  a  little  startled  at 
first,  and  said  it  was  a  large  sum;  but  he  very  kindly  did  it." 
Mr.  Green  does  not  know  anything  of  Mr.  Price's  pecuniary 
means. 


At  the  Falmouth  Railway  Office,  along  with  Price,  Mr.  Green 
applied  also  to  Mr.  William  Andiews,  solicitor  to  the  Falmouth 
Railway  Company,  saying,  that  he  wanted  some  more  names  to 
the  deed.  Mr.  Andrews  signed  for  12,500/.,  the  sum  being  left 
to  his  pleasure. 

The  Committee  have  issued  repeated  summonses  for  the  attend- 
ance of  Mr.  Price  and  Mr.  Andrews,  as  witnesses,  but  they  have 
not  a^eared  to  the  summons. 

Mr.  Green  took  the  deed  to  Mr.  James  John  Brown,  stationer, 
at  17}  Old  Broad-street,  of  the  firm  of  Brown  and  Syrett,  printers 
to  the  Company.  He  named  to  Mr.  Brown  the  sum  for  which  he 
should  sign,  which  was  for  10,250/. 

Mr.  Green  procured  also,  though  he  did  not  witness,  the 
signature  of  Samuel  Collingwood,  of  Greenwich,  surveyor,  for 
500/. 

The  preceding  signatures  were  obtained  by  Mr.  Green  in  the 
course,  it  is  believed,  of  Monday  the  ISth  of  February. 

The  following  signatures  were  procured  by  Mr.  Greeli  on  the 
evening  of  the  13th,  it  should  seem,  or  on  the  morning  of  the 
14th,  from  members  of  his  own  family,  he  fixing  the  sums  for 
which  they  aU  signed:- 

Eliza  Willans,  his  mother-in-law,  signed  for  •  £4<,500 
Virginia  Green,  his  daughter  .  .  .  4*,000 
Julia  Green,  his  daughter  .         .        .         5,250 

James  Kennaby,  his  son-in-law  .  .  •  5,000 
Jane  Green,  his  daughter  .        .        .         5,250 

The  last  signature,  that  of  Jane  Green,  presents  this  peculiarity, 
that  the  name  of  the  person  who  signed  is  not  Green,  but 
Kennaby,  she  being  the  wife  of  James  Kennaby,  the  son-in-law  of 
Mr,  Green,  who  requested  her  to  sign  in  her  maiden  name. 

On  the  14th,  Green  applied  to  Mr.  James  Wettenhall,  stock- 
broker, in  Copthall-court,  and  stating  that  he  wanted  some  names, 
asked  Mr.  Wettenhall  to  sign  the  deed,  which  Mr.  Wettenhall  did 
for  10,250/.;  Mr.  Green  indicating  the  sum  to  be  signed  for. 

Green  then  went  to  the  bank  of  Messrs.  Spooner  and  Attwood, 
where  he  saw  Mr.  Twells,  a  partner  in  that  bank,  and  one  of  the 
Directors  of  the  Kent  Railway  Company,  to  whom  he  mentioned 
the  difficulty  there  was  about  the  deed,  and  asked  Mr.  Twells 
whether  he  had  any  objection  to  certain  clerks  in  that  bank  (mean- 
ing James  Parke  and  John  Davies)  signing  the  deed.  Mr.  Twells 
answered  that  he  did  not  much  like  the  thing;  but  having  requested 
them  to  come  in,  and  informed  them  that  Mr.  Green  wished  to 
have  their  signatures  to  the  deed,  and  that  they  had  better  hear 
Mr«  Galen's  own  statement,  he  told  them,  after  Mr.  Green  had  ex- 
plained his  wishes,  that  he  must  leave  them  to  do  as  they  pleased. 
They  then  both  signed  the  deed  for  3,550/.,  Green  having  settled 
the  amount,  as  he  believes,  for  which  they  signed. 

(To  be  continued.) 
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Lengthy  Cost,  Revenue,  Gradients,  Tunnels,  Curves^  Sfc, 
S^c.y  of  Railways,  Passed  in  the  Session  of  1837.  By 
John  Thompson,  Esq. 

TO    THE   EDITOR   OF    THE    RAILWAY    MAGAZINE. 

Harwich,  and  Birmingham,  Bristol,  and  Thames 
Junction  Railway  Offices,  96,  Austin  Friars, 
August  26,  1837. 

DsAE  SiR,-^Many  applications  have  been  made  to  me 
by  persons  interested  in  railway  undertakings,  to  furnish  a 
statement  of  the  different  railways  for  which  Acts  have  been 
obtained  in  the  late  session  of  Parliament,  similar  to  that 
of  last  year,  published  in  No.  9.  of  the  "  Railway  Magazine.'' 
In  compliance  with  their  wishes  I  have  prepared,  from  the 
Reports  of  the  Committees  of  the  House  of  Commons  upon 
the  respective  Bills,  the  accompanying  table,  which  I  shall 
feel  obliged  by  your  giving  a  place  to  in  the  next  number 
of  the  **  Railway  Magazine,"  if,  at  so  short  a  notice,  you 
can  conveniently  do  so,  preserving,  if  possible,  the  tabular 
form. 

By  ft  statement  which  you  did  me  the  favour  to  insert  in 
your  January  number,  it  was  shown,  that  notices  were  given 
of  118  intended  applications  to  Parliament  for  Railway  Bills 
in  the  late  session ;  and,  by  a  subsequent  statement,  it 
appeared  that  79  of  these  Bills  were  actually  introduced  into 
the  House  of  Commons ;  42  of  them  only  were  passed,  34 
having  been  either  withdrawn,  or  lost  at  various  stages  in 
that  House,  and  three  in  the  House  of  Lords. 

Of  the  42  Bills  passed,  14  only  are  for  new  lines ;  5  for 
the  extension  of,  or  for  the  formation  of  branches  to  lines 
already  authorized  to  be  made ;  10  for  deviations  and  altera- 
tions of  lines  in  progress ;  6  for  the  amendment  or  enlarge- 
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ment  of  the  powers  of  former  Acts ;  5  to  enable  companies 
to  raise  additional  sums  of  money ;  1  for  the  incorporation 
of  an  existing  company ;  and  1  for  extending  the  time  for 
completing  the  undertaking. 

The  aggregate  leagtb  •#  the  14  new  limes  and  their 
branches  is  471  miles,  2  chains,  12  yards,  and  the  estimated 
cost  of  formation,  6,861,285/.,  or  14,5667.  per  mile ;  the 
expenses  of  working  and  maintenance  average  45  per  cent, 
upon  the  gross  revenue,  which  is  calculated  at  1,575,8027., 
of  which  923,0787.  is  expected  to  be  derived  from  passen- 
gers, and  652,7247.  from  goods ;  the  total  amount  af  capital 
of  the  14  companies  is  8,090,5007.,  and  the  estimated  net 
profit  upon  the  employment  of  this  capital  averages  10^  per 
cent.  9  of  these  railways  have  no  tunnels  ;  the  Bolton  and 
Preston  has  one  690  yards  in  length ;  the  Glasgow,  Paisley, 
and  Greenock,  has  5  short  ones,  altogether  1,036  yards  in 
length ;  the  Brighton  has  3  upon  the  main  Hne  3,900  yards 
in  length,  and  one  at  875  yards  upon  its  Lewes  branch  ;  the 
Manchester  and  Bimiingluim  has  2  upon  the  main  line  770 
yards  in  length,  and  one  of  210  yards  upon  its  Macclesfield 
branch  ;  and  the  Sheffield  and  Manchester  has  ane  3  miles 
in  lengUi,  to  be  ventilated  by  means  of  shafts.  The  gradients 
and  curves  are  generallry  favourable.  The  most  profitable  of 
them,  putting  out  of  the  (Question  the  Dundalk  Westeoo^ 
which  IS  a  line  intended  to  be  worked  by  iniimal  power,  and 
cannot,  therefore,  properly  be  brought  into  comparison  with 
tlie  othess — are  the  Sheffield  ai^  Manchester,  and  the 
Dublin  and  Kilkenny,  the  former  showing  a  net  profit  of 
1^  per  cent.,  and  the  latter  of  14|  per  cent,  upon  the 
capital  employed.  The  best  working  line  is  the  Dublin  and 
Kilkenny.  Of  these  new  lines,  9  are  in  England,  3  in 
Ireland,  and  2  in  Scotland. 

The  10  lines  for  which  powers  have  been  obtained  to 
make  deviations  and  alterations,  will  all  of  them  be  much 
improved.  In  the  cases  of  three  of  them,  the  capital  will  be 
increased ;  in  2  it  will  be  reduced ;  and  in  the  remaining  5 
no  alteration  in  the  capital  will  be  made.  Of  the  5  lines  to 
be  extended,  or  from  which  branches  are  to  be  made,  only 
one  (the  Slamannan)  will  require  an  increase  of  capital, 
although  the  additional  cost  will  be  very  considerable. 

I  am,  Dear  Sir,. 

Your  most  obedient  servant, 

John  Thompson. 
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Birmingham  and  Derby. — This  Act  is  merely  to  rectif  jr 
a  mistake  in  the  Act  of  last  session  for  this  railway. 

Bishop  Auckland  and  Weardale. — This  Act  is  merely 
to  incorporate  the  subscribers  to  the  undertaking  as  a  Joint* 
stock  Company,  and  to  provide  for  the  election  of  the  officers 
of  the  Company,  &c. 

Clarence  (Durham). — This  Act  is  merely  to  enlai^e 
and  amend  the  powers  and  provisions  of  a  former  Act* 

Commercial  (London  and  Blackwall).  No.  1. — ^Thi« 
Act  is  merely  to  enlarge  and  amend  the  powers  and  pro* 
visions  of  a  former  Act 

Leicester  and  Swannington. — ^This  Act  is  to  enable 
the  Company  to  raise  a  further  sum  of  money. 

Liverpool  and  Manchester. — ^This  Act  is  to  enlarge 
the  powers  and  provisions  of  a  former  Act,  and  to  raise  a 
further  sum  of  money. 

London  and  Birmingham. — ^This  Act  is  for  the  amend- 
ment of  former  Acts,  and  to  enable  the  Company  to  raise  a 
further  sum  of  1,000,000/. 

London  and  Greenwich.  (No.  L) — ^This  Act  is  to  eniable 
the  Company  to  raise  an  additional  sum  of  150,000/. 

LiONDON  AND  GREENWICH.  (No.  2.) — ^This  Act  is  to  enable 
the  Company  to  take  additional  tolls. 

PoLLOc  AND  GovAN. — ^This  Act  is  merely  to  continue  the 
powers  of  two  former  Acts. 

Whitbt  and  Pickering. — ^This  Act  is  to  enlarge  and 
amend  the  powers  and  provisions  of  a  former  Act. 

Wishaw  and  Coltness. — This  Act  is  merely  for  the 
purpose  of  extending  the  time  for  completing  the  under^ 
taking. 


Great  North  of  England  Railway  from  Newcastle^on^ 

Ih/ne  to  York. 


[This  line  of  railway,  of  which  our  present  number  contains 
a  map,  obtained  its  Act  for  a  part,  that  is  from  Newcastle 
to  near  Hurworth  on  the  Tees,  in  the  session  of  1836,  and 
for  the  remainder  to  York  in  the  last  session,  that  is  1837* 
It  starts  from  the  Newcastle  and  Carlisle  Railway  on  the 
Tyne,  and  the  lines  to  South  Shields  and  Sunderland.  It 
proceeds  for  some  distance,  nearly  parallel  to  the  turnpike 
road,  which  it  crosses  by  a  lofty  viaduct  near  the  Hermitage 
of  Mr.  Cookson.     Skirting  Durham  on  the  east  it  meets  the 
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Dorhaoi  and  SimderlaQd  Kailwa]r>  sad  al  kagtk  croatea  Ae 
projected  South  Durham  Uae  very  nearlv  at  its  junction  wil& 
the  darenoe^  and  then  the  Cfanr«nee  itself  sear  Ricknall  MBll. 
From  this  place  it  proceeds  almost  paiallel  to  the  turnpike- 
road,  croBseB  the  Stockton  and  Darlington  Raihray,  and 
thence  curving  a  little  to  the  west^  crosses  the  Tees  near 
the  New  Spa  Baths  at  Croft,  and  immediately  afterwards 
the  turnpike^road.  On  the  west  of  the  road  it  now  continues 
to  York,  which  it  enters  near  Miekkgate  Bar,  imd  jmns  the 
York  and  North  Midland  Railway^  and  the  projected  Northern 
and  Eastern  from  London. 

The  whole  length  is  about  /^i  miies,  which  is  sear  i^ 
shorter  than  the  tumpike*roftd.  One  nillira  is  the  estimated 
capitaL  Throughout  the  whole  Mne  there  is  not  a  single 
tunnel.  In  general  too,  the  earth-work  is  moderate,  the 
gradients  good,  and  the  line  one  that  will  work  well  and 
economically. 

Some  time  since  we  were  called  an  by  some  gendemen  »t 
Liverpool,  who  hold  largely  in  the  capital  stock  of  the  line, 
to  give  them  our  candid  opinion  of  the  project,  move  parti- 
cularly that  from  the  Tees  to  York,  and  as  we  took  some 
pains  to  get  at  the  facts,  we  think  we  eannot  do  better  than 
lay  the  report  we  then  made,  with  a  trifling  aheration  or 
two^  before  our  readers.— Ed*] 


Gentlemen, — ^You  have  imposed  upon  me  no  very  easy- 
task,  that  of  giving  an  opinion  of  a  line  of  railway  from  near 
Darlington  to  York.  Like  many  others  you  seem  to  think 
the  head  of  the  editor  of  a  railway  periodical  must  be  a 
complete  portfolio  of  railway  matters — an  Encyclopedia  of 
all  that  is  known,  or  to  be  known.  However,  from  the 
documents  that  I  have  at  hand,  and  aa  attentive  considera- 
tion of  all  the  circumstances  bearing  on  the  subject,  I  will 
candidly  give  you  my  opinion  of  the  undertaking. 

It  is  almost  impossible^  I  think,  for  any  line  to  be  projected 
under  more  favourable  circumstances  in  regard  to  engineer- 
ing advantages.  Except  a  rise  immediately  south  of  the 
river  Tees  of  under  13^  feet  per  mile,  it  has  no  gradient 
exceeding  about  8|  feet  per  mile.  For  all  practical  pur- 
poses, therefore,  the  line  is  scarcely  inferior  to  a  level,  and 
full  steam  may  be  applied  the  whole  way.  So  that  in  point 
of  fact  there  will  be  no  waste  of  locomotive  power,  nor  any 
needless  wear  and  tear  from  the  overrunning  of  the  trains, 
as  may  be  seen  by  the  following  table  of  its  gradients : — 
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Xeitfaer  has  it  any  objectionable  eurve. 
Indeed  from  Newcastle  to  York,  a  dis* 
8A  tanoe  of  seventy-five  miles  five  furiongs,* 
the  line  is  very  nearly  ertraight^  if  we 
8A  except  a  slight  bend  ju«t  after  it  passes 
0     0     the  (river)  Tees  and  enters  the  county  of 
M  York,  and  another  on  entering  the  city 
6if&  of  York ;  both  of  which,  however,  are  of 
h^  considerable  radias. 
4i1b       In  its    cuttings,   embankments,  and 
6b  I         works,  it  appears  to  be  equally  fortunate. 
For  miloat  together  it  is  difficult,  on  the  Parliamentary  sec* 
tkmy  to  difftiiiguish  the  surface  of  the  ground  from  the  line 
of.  railway,  so  very  Idndly  is  the  face  of  the  country.    <^  The 
Oose  emhankment,^^  says  Mr.  Wisbaw  iu  his  *' Andysis  of 
Railways  for  18375*'  '^  i^  ^he  chief  earth*work,  and  is  nearly 
thi»e  oiiles  long,  and  av^ages  twelve  feet  high.''    In  some 
places  it  is  not  four  feet,  in  oUiers  fifteen  or  sixteen,  and  at 
one  pfabce,  little  better  than  a  mere  point,  it  is  twenty-three. 
The  other  embankments,  probably,  do  not  average  ten  feet 
higb.     With  n^ard  to  the  cuttings,  the  heaviest  is  from  the 
liver  Tees  bx  sJ)Ottt  three  miles,  being  for  a  short  distance 
twenty-six  feet,  and  averaging,  perhaps,  fourteen  feet.   Over 
the  Tees  there  must  be  a  bridge  of  about  one  hundred  and 
twenty-five  feet  span  and  forty  feet  high,  and  over  the  Ouse, 
another  of  similar  extent  but  not  half  the  height,  which  are 
the  only  works  of  the  kind  I  perceive.     In  respect  of  num- 
ber of  Dridges,  it  appears  by  Wishaw's  book,  above  referred 
to,  that  it  has  only  sixty-one  in  the  whole  line  and  it& 
branches,  that  is,  under  the  rate  of  three  to  two  miles,  the 
length  of  the  line  and  branches,  being  44^  miles.    This  is 
usually  considered  a  small  proportion,  and  is  much  less  than 
on  either  of  the  Brighton  lines,  one  of  whieh,  the  *^  Direct,'' 
is  accounted  very  economical  in  this  matter,  having  only 
109  in  7^  miks,  including  the  branches. 

Compared,  therefore,  with  the  generality  of  other  lines,  the 
Hurworth  and  York  must  be  very  easy  of  construction  and 
inexpensive.  This  may  account  for  the  lowness  of  the 
capital,  450,000/.,  or  rather  under  11,000/.  per  mile.  I  was 
at  first  struck  with  so  low  an  amount,  and  thought  it  was 
one  of  those  delusive  estimates  which  have  produced  so 
baneful  an  effect  on  the  public  mind ;  for  we  must  allow 
there  is  a  wide  difference  between  11,000/.  a  mile  and 
40,000/.  or  &0,000/.,  which  some  lines  cost.     However,  if  it 

*  This  is  5f  miles  less  than  hj  the  turnpike-road. 
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be  true,  as  I  am  informed  it  is,  that  the  same  engineer  con- 
structed, under  the  immediate  direction  of  Mr.  George 
Stevenson,  the  projector  and  principal  engineer,  the  Stockton 
and  Darlington,  with  its  branches  and  appendices,  40  mUes 
long,  in  the  same  neighbourhood,  over  more  difficult  ground, 
for  400,000/.  or  10,CN90/.  a  mile,  we  cannot  withhold  our 
assent  to  the  competence  of  the  capital ;  especially  as  by 
the  engineer's  report  good  materials  for  the  works  are  at 
hand  and  cheap.  Indeed,  such  an  instance  as  the  Stockton 
and  Darlington,  if  true,  furnishes  a  case  we  cannot  contest ; 
it  is  fact,  not  argument  or  conjecture,  against  which  there  is 
no  disputing.  We  have  not  heard  his  intentions,  but  we 
have  no  doubt  the  engineer  will  follow  all  the  other  great 
lines,  and  lay  his  rails  on  Kyanized  wooden  sleepers,  instead 
of  on  stone  blocks,  by  which  he  will  save  much  expense, 
and  add  largely  to  the  comfort  of  the  travellers,  as  all  who 
have  been  in  America  well  know. 

From  all  these  circumstances,  it  certainly  does  appear, 
that  the  Hurworth  and  York  line  has  few,  if  any,  equals  in 
an  engineering  point  of  view.  The ,  question,  however, 
which  most  concerns  you  and  the  public  is,  how  will  it 
pay  ?  Good  engineering  qualities  are  one  thing,  and  cer- 
tainly very  desirable  to  most ;  good  profits  are  another,  and 
those  which  will  be  sure  to  satisfy  all  parties.  We  can  put 
up  with  inconveniences  in  the  former,  but  I  never  knew  a 
case  in  which  the  latter  were  deficient  that  the  concern 
proved  agreeable  or  satisfactory. 

To  speak  of  the  returns  is  much  less  easy  than  it  is  of  the 
engineering  qualities.  One  grand  feature  of  the  Great  North 
of  England  line  is,  its  running  from  end  to  end,  that  is  from 
Newcastle  to  York,  parallel  to  and  nearly  at  the  edge  of  the 
turnpike-road,  and  yet  it  is  almost  5^  miles  nearer.  It  thus 
embraces  all  the  great  towns,  and  consequently,  if  wdl 
managed,  will  take  the  whole  of  the  traffic,  direct  and  lateral, 
of  the  road.  Another  feature  is,  its  crossing  all  the  rivers 
and  some  five  or  more  other  railways  made  or  passed-— the 
Newcastle  and  Carlisle,  the  Stanhope  and  Tyne,  the  Durham 
and  Sunderland,  the  Clarence,  and  the  Stockton  and  Dar- 
lington— at  right  angles.  These  rivers  and  railways  can, 
therefore,  never  be  rivals  to  it,  but  in  proportion  to  their 
traffic  must  become  tributary  streams  of  profit  The  only 
rival  which  it  can  have,  will  be  that  which  it  professes  to 
rival,  the  road.  Again,  in  the  south  it  forms  a  union  with 
the  York  and  North  Midland,  and  through  it  and  its  con^ 
nexions,  (and  with  the  Northern  and  Eastern,  which  there  is 
little  doubt  will  ere  long  be  carried,)  it  is  brought  into 
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commiiiiication  with  the  Capital,  Birmingham,  Liveqpool, 
Manchester,  &c.|  and  almost  every  great  commercial  town 
south  of  York  in  England. 

Running  through  so  great  a  portion  of  the  richly  mineral 
county  of  Durham,  and  in  direct  communication  with  the 
ports .  of  Newcastle,  Shields,  Sunderland,  Hartlepool,  and 
Stockton^  it  seems  to  me  to  be  eminently  calculated  to 
confer  upon,  and  consequently  to  receive,  considerable 
benefits  from  the  whole  county.  Neither  should  it  be 
forgotten  that  this  line  forms  a  portion  of  300  miles  of 
railway,  sanctioned  by  Parliament,  between  London  and 
Edinburgh,  and  that,  from  its  position,  almost  in  a  right 
line  between  the  two  capitals,  it  will,  in  all  probability, 
become  one  of  the  grand  arterial  lines  into  which  a  number 
of  others,  yet  unthought  of,  will  ultimately  flow,  bringing 
with  them^  of  course,  each  something  to  add  to  the  general 
stock  of  its  profit. 

I  do  not  know  enough  of  the  business  carried  on  in  the 
mineral  districts  of  Swaledale,  Nidderdale,  &c.,  to  be  able 
to  give  an  opinion  of  what  may  be  expected  from  such 
sources ;  but  the  previous  facts,  coupled  with  that  of  the 
Great  North  of  England,  being,  as  I  presume  it  must  be,  the 
main  trunk  leading  from  the  capital  to  Edinburgh  and  the 
north,  impress  me  with  an  opinion  that  it  will  be  a  line  that 
must  pay  welL  It  seems,  indeed,  from  the  hilly  nature  of 
the  country  on  each  side,  and  the  singularly  easy  level 
through  which  the  line  for  so  great  a  distance  runs,  as  if 
nature  herself  had  originally  left  this  part  of  the  country 
unencumbered  with  difficulties,  for  the  purpose  of  uniting 
more  closely  the  northern  and  southern  parts  of  the  country 
by  our  great  modern  improvement  in  transit,  railways. 

By  looking  into  the  facts  of  the  traffic,  as  ^'  proved  before 
Parliament,''  I  perceive  my  views  are  amply  borne  out.  I 
am  not  in  the  habit  of  putting  much  confidence  in  these 
estimates  and  statements  generally,  being  too  well  aware  of 
the  method  in  which  they  are  commonly  got  up,  to  place 
great  reliance  on  them.  6ut  here  it  does  not  appear  that 
the  parties  who  made  out  the  trafiic  have  been  guilty  of  any 
of  those  amusing  exaggerations,  in  the  way  of  multiplication 
of  gross  returns,  which  ornament  some  ot  the  prospectuses 
of  railway  companies.  On  the  contrary,  they  seem  in 
general  to  have  been  fonder  of  division.  For  example,  in 
the  item  of  coach  parcels,  they  take  exactly  the  amount 
which  is  now  paid  1,870/.,  taking  credit  for  no  increase 
whatever  from  increase  of  communication  and  intercourse. 
In  the  posting,  they  assume  only  one  half;  for  the  goods 
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transferred  by  vagoii  they  take  only  a  third  of  irhat  new 
exhts,  that  is^  %j3ffJL  for  19,193/.;  in  coals  they  assume 
40,000/.  instead  of  48,000/1,  as  at  present.  In  the  tran^mt 
of  cattle,  sheep,  and  fish,  on  the  contrary,  lliey  rathor  better 
than  double  the  amount,  making  it  20,3^.  instead  of 
9,833/.  Their  reasons  for  this  1  do  not  know;  but  it 
appears  that  they  purpose  to  take  cattle  and  Aeep  at  the 
present  costs,  and  to  transport  them  as  many  miles  an  hour 
(12)  as  they  now  travel  per  day,  thereby  saving  1 1^  hours  out 
of  every  12,  and  all  the  waste  and  deterH>ratioa  of  driving. 
The  fish,  it  is  proposed  to  transport  13  nnleB  an  horn 
instead  of  4,  and  at  an  expense  of  |d.  per  ton  per  mile  in 
place  of  from  Is.  to  Is.  3d.  These  are  the  apparent  causes; 
whether  they  are  competent  to  produce  the  e£Sects  antiei^ 
pated,  I  must  leave  to  others  to  determine. 

Coach  passengers  they  propose  to  transport  at  the  rate  of 
20,  instead  of  8,  miles  an  hour,  and  to  carry  them  at  2d. 
instead  of  4d.  per  head  per  mile.  With  these  advantages, 
they  calculate  on  carrying  quadruple  the  number,  and 
receiving  94,132/.  in  place  of  47,066/.,  the  sura  now  paid. 
Now  there  is  no  doubt,  wherever  good  railways  have  been 
established,  that  the  personal  intereonrse  has  been  at  least 
four  times  greater;  and  it  may  be  Isdd  down  as  a  beoad 
principle — resting  on  the  soundest  of  all  data,  miiform  past 
experience — that  a  savings  of  half  the  time,  and  one-thml  of 
the  expense,  will  produce  not  less  than  four  times  the  traffic, 
and,  o{  course,  double  the  revenue,  provided  there  is  no 
counterbalancing  inconvenienee.  In  this  Kne  fte  expense 
saved  is  not  one-third,  or  33  per  cent.,  but  one  half,  or  50 
per  cent.,  the  time  saved  is  not  SO,  but  60  per  c^st.  Neither 
are  these  advantages  met  by  any  sets-off  and  drawbadss  of 
dangerous  planes  or  offensive  tunnelsr  If,  therefore,  any 
inference  is  to  be  drawn  from  past  experience,  it  is,  that 
the  passenger-traffic  is  under,  and  not  overrated. 

I  have  thus  gone  through  the  items  in  detedl,  to  prevent 
the  possibility  of  its  being  supposed  that,  in  my  revdew  of 
that  most  important  subject,  the  revenue,  I  take  anythii^ 
for  granted  or  without  investigation.  Made  up  in  the  way 
I  have  shown,  it  appears  the  Compaoiy  calculate  on  a 
reveime  of  153,273/.  per  annum,  from  Darlington  to  Yoitk. 
Now  Colonel  Mudge,  in  his  "  Observations  on  Railways," 

Sage  21,  assumes  from  the  experience  of  the  Liverpool  and 
lanchester  Railway,  which  has  two  ineKned  planes,  and  is 
by  no  means  an  economical  working  line,  that  the  gross 
reveime  is  to  the  expenses  as  1^  to  1.  On  this  prineiple 
the  expenses  would  be  95,796/.  and  the  profit  57^478/.,  or 
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•Clear  13  per  cent^  Whmt  the  Directors  compute  it  to  be,  I 
Jh  not  knoVi  as  I  have  not,  to  the  best  of  my  knowledge^ 
eives  seen  their  original  prospectus ;  I  should^  however,  say, 
if  any  dependence  is  to  1m  placed  on  the  data  I  have,  there 
is  no  likelihood  of  the  line  in  ^estion  paying  less  than  13 
per  cent.,  but,  in  all  probability,  much  more. 

Having  candidly  stated  the  resuHs  of  my  investigations 
with  respect  to  the  Great  North  of  England  Kailway,  I  must 
beg  leave  to  add,  that  I  cannot  conceive  why  the  Directors, 
wi^  a  line  every  wayso  favourable  for  rapid  motion,  should 
limit  the  vdoeity  to  w  miles  an  hour,  while  other  companies, 
with  &r  less  advantages,  are  talking  of  25  or  30.  Let  the 
Great  Western  be  finished,  and  I  am  quite  satisfied  the 
Directors  of  that  Kne  will  not  sit  down  with  20  miles 
an  hour.  I  have  the  honour  to  be,  Gentlemen, 

With  great  respect, 

Your  obedient  humble  servant, 

John  Herapath. 

Messrs.  ♦  *  *  *  ♦  Lirerpool. 


^ 


Railways  as  Investments,    By  A  Constant  Reaper. 

TO   THE   EDITOR   OF    THE    RAILWAY   MAGAZINE. 

Mr.  EnrroR, — In  yoar  valuable  Magazine  for  July  kst, 
there  appeared  a  paper  "  On  Railways  as  an  Investment/' 
The  title  was  singular,  and  the  subject  important ;  but  the 
manner  in  wfaieh  it  was  treated,  was  not  ealculatedto  secure 
the  object  the  writer  intended  to  accomplish.  His  design 
was  obvious,  but  arguiment  must  be  substituted  for  opinion, 
and  fiacts  must  be  employed  to  convince  the  prudent  before 
they  fix  their  capitals  in  new  undertakings.  Nor  would  it 
hare  been  difficult  to  have  furnished  information  suited  to 
the  subject.  It  is  not  enough  to  assert  the  money  expended 
in  railroads  *^  does  not  go  out  of  the  country.'*  This  may 
not  differ  with  any  spendthrift,  or  debauchee.  *^  Nor  is  It 
£or  landowners  in  general,  or  timber-merchants,  or  iron- 
mastevsy"  desirable  to  beconie  shareholders  in  railways. 
The  first  of  this  class  are  too  commonly  money-borrowers, 
and  the  two  last  know  how  necessary  an  unfixt  capital  is,  to 
obtain  advantage  from  the  fluctuation  in  markets.  The 
parties  to  engage  in  raiboad  investments,  are  those  who  do 
not  require  all  the  money  they  possei^ ;  who  can  afford  to 
live  without  the  interest  of  the  sum  they  employ  in  pur- 
chasing shares ;  and  know  how  to  add  the  interest  withheld 
to  their  capital  invested,  till  the  railroad  is  in  effectual 
operation.    These  are  the  parties  from  whom  assistance  is 
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to  h^  sought^  and  not  from  tradesmen  or  professional  sentto^ 
men.  Exceptions  are  to  be  founds  but  comparative^  few. . 
It. is  because  ^hose  who. ought  not  to  have  been  shareholders 
have  l]|ecoine  such,  that  speculation  has  been  prevalent^.aad 
iu  many  instances  heavy  losses  sustained^  The  case  was 
similar  when  canals  were  first  introduced^  of  which  many 
proofs  still  remaiui  in  Norfolk^  in  Surrey,  and  recently  in 
the  communication  to  Norwich^  through  the  harbour  at 
Lowestoft.  Many  and  various  topics  demand  consideration 
before  a  prudent  person  should  fix  his  capital,  besides  \vhat 
the  writer  mentions  (page  25) ;  of  this  our  country  has 
recently  had  abundant  evidence.  To  prevent  the  recurrence 
of  such  events  is  the  duty  of  every  true  patriot*  He  is  not 
to  listen  to  the  statements  of  the  engineer,  or  the  calcula- 
tions of  the  solicitor,  or  the  persuasions  of  the  would-be 
director,  without  examining  the  nature  of  the  undertaking, 
its  capabilities  of  success,  and  the  permanency  of  the  con- 
tinuance. If  the  country  through  which  the  railroad  passes 
be  thinly  inhabited,  if  it  possess  neither  manufactures,  coal, 
nor  raw  material,  if  the  surface  be  unequal,  and  the  expense 
for  obtaining  a  level  great,  no  wonder  that  those  who  have 
capital  look  upon  schemes  of  such  a  character  with  sus* 
picion.  This  occasioned  the  depreciation  which  at  one 
time  existed  in  the  shares  of  the  Leeds  and  Liverpool  Canal, 
though  they  are  now  above  five  times  their  original  value. 
There  were,  however,  facts  to  induce  the  weahJiy  to  look  at 
the  future,  and  who  now,  in  their  descendants,  reap  the 
advantage  of  their  Jbrecaat,  It  is  by  the  encouragement 
such  persons  give  to  railroads  that  their  utiHty  wiU  be 
ascertained ;  and  not  by  the  puffings  of  sharebrokers,  or  the 
withholding  of  a  number  of  shares,  to  be  sold  at  the  dis- 
cretion of  the  directors.  One  lesson  proprietors  will  learn, 
'^  to  be  careful  whom  they  appoint  to  manage  their  afiairs ; 
and  to  insist  upon  an  annual,  if  not  a  half-yearly,  full 
statement  of  their  proceedings/'  This  will  enable  them  'to 
know  the  real  value  of  their  property,  and  be  an  effectual 
check  against  error.  I  trust  '^R.  R."  will  pardon  tiiB8e> 
remarks,  which  his  production  seemed  to  render  necessary 
from  your  Constant  Rbaber. 


Taxution  on  Internal  Communication.    By  R.  R. 

(Continued  from  page  176.) 
(Sur  John  Hall,  Bart.) 
320.  You  have  paid  a  good  deal  of  attention  to  the  management 
oP  the  turnpike  trusts  in  your  neighbourhood? — I  have  paid  a 


f\ 


TAXATION   ON   INTERNAL   COMMUNICATION^.  257 

good  deal  of  attention  to  the  management  of  the  turnpike  trusts  in 
Berwickshire. 

322.  Looking  at  the  probable  extension  of  steam  conveyance  by- 
land*  as  well  as  by  water,  do  you  apprehend  serious  injury  to  the 
roads  with  which  you  are  connected? — I  cannot  imi^ine  their 
holding  their  ground.  I  do  not  believe  they  would  be  able  to  pay 
the  interest  of  their  debt,  and  to  ke^  the  roads  up. 

326.  Are  you  aware  that  railway  companies  are  incorporated 
as  carriers,-  as  well  as  farmers  and  owners  of  the  road  ? — I  have 
underatood  so. 

327.  Do  you  conceive  the  power  they  possess  of  running  toll- 
free  on  their  own  road  must  be  the  means  of  deterring  other 
carriers  from  competing  with  them,  and  that  they  have  thus  a 
virtual  monopoly  of  the  railroad  ? — Yes. 

335.  What  remedy  could  you  suggest  for  the  purpose  of  putting 
the  roads  with  which  you  are  connected  on  a  footing  of  equality 
with  the  other  conveyances  now  in  use  ? — ^We  should  be  perfectly 
satisfied  if  the  heavy  duties  on  land  travelling  M'ere  taken  off ;  in 
the  event  of  that  not  being  practicable,  we  think  it  would  be  better 
that  there  should  be  a  somewhat  similar  duty  on  steam-carriage 
and  steam-boat  travelling. 

346.  Do  you  not  anticipate  that,  were  the  taxation  on  travelling 
diminished,  there  would  be  a  great  increase  of  travelling  among 
the  community  ? — Undoubtedly. 

347-  And  it  is  scarcely  necessary  to  ask  whether,  in  a  com- 
mercial country  like  this,  you  conceive  this  would  be  one  of  the 
greatest  advantages  the  public  could  receive  ? — I  have  no  hesita- 
tion in  saying,  I  believe  it  would. 

(Mr.  Richard  Smith.) 

350.  You  are  the  assessor  of  stage-coach  duties  ? — Yes. 

352.  The  taxation  on  stage-coaches  is  unequal  at  present,  com- 
paring animal  as  a  motive  power  with  steam,  is  it  not  ? — Decidedly 
BO ;  the  taxation  upon  travelling  by  railroad  is  one-eighth  of  a  penny 
per  mile,  the  average  rate  of  taxation  on  travelling  by  stage-coach 
Ib  :Jd.  per  mile  per  passenger;  the  number  of  passengers  charged 
is  accoriding  to  the  license  in  the  stage-coaches,  and  according  to 
the  number  actually  carried  on  the  railroad ;  the  actual  rates  upon 
stage-coaches  are  about  ^d.  for  every  three  passengers;  the 
increased  rate  (|^d.)  arises  from  their  not  carrying  ike  full 
number  of  passengers. 

355.  What  would  you  suggest  as  the  best  means  of  equalizing 
the  duties  on  the  difiPerent  modes  of  conveyance  ? — As  a  matter  of 
principle,  I  should  say  that  all  taxation  on  internal  communication 
is  bad ;  but  it  being  necessary  to  have  a  revenue  (^from  a  had  tax?) 
the  <Hily  means  of  obtaining  that  fairly  will  be  by  equalizing  tl^e 
rates,  and  imposing  taxes  on  those  modes  of  communication  upon 
which  there  are  no  taxes  at  present. 

356.  As  far  as  railwscys  are  concerned,  do  you  think  any  means 
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could  be  adopted  of  charging  thb  raflinray  companies'  nporf  ^he 
number  their  coaches  are  licensed  to  carry? — From  all'tbiat  I  tiah 
understand  of  the  nature  of  the  traffic  upon  railways,  it  would 'bfe 
impossible  to  do  that  with  any  degree'  of  fairness,  oWing  to'  the 
vast  numbers  which  are  sometimes  carried,  and  the  smaH  nutoibei^ 
which  are  carried  at  other  times. 

358.  Then,  how  would  you  recommend  that  the  duty  shouM  He 
equalized  ? — To  place  them  on  an  equality,  I  think  it  would  be 
necessary  to  charge  the  railway  companies  with  -^d.  for  every 
passenger  for  every  four  miles,  or  fraction  of  four  miles,  instead 
of  the  present  rate,  which  is  4d.  for  every  four  passengen^  per 
mile.  I  would  then  charge  tie  stage-coach  proprietor  ^d.  for 
every  four  sittings  prepared  in  and  upon  bis  carriage,  per  mile,  or 
fraction  of  a  mile. 

363-  There  is  another  competing  steam-power,  viz.,  that  by 
water ;  have  you  ever  considered  any  method  of  taxing  that  mode 
of  convey^-nce? — ^I  have  considered  that  a  tax  might  be  levied 
upon  the  number  of  passengers  conveyed*  and  that  iha,t  rate^mglit 
^^'Aimilar,  to  that  proposed  upon  railway  tcavelUng*.  .yxt,x,  ^. 
per  passenger  for  every  four  miles  or  fraction  of  four  miles';- 'that 
the  distance  should  be  calculated  upon  the  laud  Stance  between 
"llig'fWO'places,  except  when  the  distance  by  water  is  the  shorter  of 
tl|,e  two  ;  and  that  the  tax  nught  easily  be  levied  by  stamping  tl^ 
tickets  'at  present  used  for  the  collection  of  the  fares.  ,1,  ihavje 
prepared  what  appear  to  me  to  be  the  necessary  headli  ieer^ibil 
for  a  tax  on  the  conveyance  of  passengers  for  hire  by  water;  wtiidh 
I  beg  leave  to  hand  in  to  the  Committee. 

[The  witness  hands  in  the  "  Proposed  Heads,"  &c,]  .  . 
.  364*.  Do  you  conceive  that  the  tax  you  propose  would  be  felt 
as  a  serious  grievance  by  the  public  ? — ^I  should  say  not,  except  in 
the  case  in  which  all  these  taxes  bear  heavily  on  the  publiS';  that 
is* to  say,  the  long  distances.  The  duty  at  -present- by  otftgo  oottoh 
from  here  to  Edinburgh  is  Ss.  4d.  per  passenger ;  the  duty  in  this 
case  would  be  4s.  2d. 

•  •367*  Have  you  formed  any  estimate  of  what  such  a  tax  might 
"bring  in  to  the  revenue  ? — From  the  knowledge  I  have  of  several 
diffident  places,  I  have  considered  that  such  a  tax  woiild  yield.  Jtt 
least  from  150,000/.  to  200,000/.  a-year  upon  the  i$taam<Tboa(ts 
which  J^re  at  present  running.  -  /i.-a-. 

36B.  Have  you  estimated  the  probable  effect  of  tbcf  redtcc^n 
ymx  Jiaye<«  spoken  :pf  in  the  stage-coach  duties  ? — I  skouH  think  ^it 
woukl  amount  to  at  least  200,000/.,  but  that  tha  loss  wjMild.lbe 
compens£^t^d  by  .an  mereased  quantity  of  travelliBg  ori'CrtheF-^liies 

of  road..  '        ;    ..     .  '  ,  ,/   '^:ij.'-y.  ' 

376.  You  are  Aware  that  compositions  take  pl^^.W^l^kfWf^J 
lepmpanies;  tO;  eodbie  them  to  convey  passengers  without  paymg 

,the  mileage  duty?— ^ Yes. 

377.  Are  you  "aware  upon  what  principle  those  coi&pdSIfKHET&re 
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made?— Tiie  oompositioiis  were  first  allowed,  I  understand^  foi^ 

4b^  purpose  of,  facilitating  the  establishment  of  railways*    The 

cute,  ge^eijrally  laid'  down  ha»  beep,  if  a  railway  is  not  likely  to  p^y, 

iflEpxieidiat^.  ,to^  take^  a  very  scnali  composition ;  to  charge*  where  it 

.^um.b^iasie^r^nad  f^t  all,  one-thiird  of  the  amount  of  duty  the  second 

year,  which  would  be  payable  as  mileage  the  first  year,  two-thirds 

j^e^p^  yea^,  apc^  after  ^h^  l^e  full  amount  of  duty,  if  tke  railway 

^p^ar^  likely  io  pp.y .  * 

..J ; ,  (Sir  Edward  Lees.) 

:  ,  3SI.  You!>r^  the  Secretary  of  the  post-ofiice  at  Edinburgh  i^—o 

,  402.  Would  not  the  Trioasury  gain  in  the  post-office  department 
.whal;i^might  lose  in  certain  cases  in  the  department  of  stamps 
and  taxes,  by  taking  off  the  duty  on  carriages  conveying  the  mail- 
bags  ?rT-Every  thing  s^yed  in  the  post-office  must  be  a  direct  gain  to 


*  From  the  returns  given  id  by  this  TvitDess,  we  extract  the  foUowiog  aeoounty 
showing  the  amount  of  duty  collected  from  the  different  Railway  Compantea  in 
'£hgla^^  fyt^e  three  yean  ending  Jan.  5, 1837  :<— 
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I,-.  ;  ilf|lafig«t(ltttj'p9|d  St  tiff  rate 9f  id. 
mile  for  every  four  pasaeogert 


per 
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and  "^adebridge    .    . 
Clarence       ....... 

lito^irndSetby    .    .    ^    •    . 
!JU)94oq  and  Oreeftwidi  (I  year) 
Liverpool  and  Manchester  .    . 
Stanhope  and  Tyne  (1  year)    . 
Whitby  and  Pickering  (2  years) 


.'« 


I ,  . .  >■ 


Total  in  three  yean. 


£.  y.    d. 

32  12    0 

123  16    0 

2,235  16  10 

451  5  11 

20,607  12    3 

8  12    7 

151  6  10 


23,611    2    4 


Average  per  Annaia.. 


10  17  4 

41  5  4 

745  5  7 

451  5  U 

6,86»  4  1 

8  12  7 

75  13  5 


••r^ 


8,202    3    3 


Paying  ComposiUoa. 


n:-.    IT 


1    W     ■•    »i 


'BottonanJI'Leiglh      .... 

-  ^aftterbnry  and  tThititabie      • 
Hartleybum  and  Brampton 

^Ij|i^fP(tttM4QwfQningt«n  .  . 
Nf  wcMUe  and  Carlisle  (2  years) 
'|ri;^  Uiifdti  rWigan  and  Preston) 

*%iMMietC»MsA  RaActffii'614^ 
.1itsiihfl|w«j||i4:Xyiie  (1  y«ar) 
Stockton  and  Darlington      • 
Stratford  and  Moreton    •    • 

""'t^^Skfig&Uilnd  N^toD    \ 


Total  cmoant  of 

composltioD  paid  in 

three  years. 


Amoant  of  mfleage 
daty  which  wonklj 
have  been  paid  If 

no  eomposition  had 
be«a  entered  into. 


£.    #. 

30  0 

51  0 
6 

60 
255 
360  0 

25  0 

2  10 

600  0 

20  0 
liO  0 


Q 
0 
0 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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£»    #•  J. 

677  4  2 

230  8  » 

23  6  0 
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1,294  3  7 

1,112  7  19 

00  ^  3. 

46  13  2 

1,301  5  11 

51  13  8 

4^4  II  5 


P    I  H  I  1 1  I  » 


1,510  10  0 


.  5,727  14  3 
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the  Goyemment.  However  the  great  gain  to  Goyenuoeot  would 
be  through  other  brauehes  of  ^e  revenue^  opening  facilities  of 
ccffim^unicatioi),  allowing  villages  and  towns  through  wliioh  the 
carriages  were  to  pass  to  have  the  benefits  of  tbe  traoAport  o{ 
goods  and  parcels  to  the  different  persons  concerned  in  the  .trada 
^nd  commerce  of  the  country. 

4fOS«  Is  not  increased  activity  in  the  trades  of  saddle^,  aa4 
coachmakers  the  consequence  of  horses  and  carriages  beiog 
untaxed  in  Ireland  ? — That  is  one  of  the  branches  of  the  revenue 
which  I  say  the  Government  would  also  gain  in. 

409.  Do  you  not  conceive  that  if  those  taxes  were  abolished  .la 
England  and  Scotland,  the  same  consequences  would,  follow  ?•— 
Ye#. 

(Mr.  Wm.  Clarke  Wimberley.) 

452.  You  live  at  Doncaster  ? — I  do. 

4}5S»  And  you  are  connected  with  the  stage-coaches  runiung  the 
Great  North  Road  ? — I  am. 

461.  Is  it  your  opinion  that,  taking  the  number  of  passengers 
and  the  number  of  miles  travelled,  the  amount  of  land  travelling 
IS  not  so  great  as  it  used  to  be  ? — Certainly  not ;  it  is  diminished* 
excessively. 

462*  I>o  you  conceive  that  the  coach-masters  have  any  thing  to 
complain  of  on  the  score  of  unequal  taxation  ?— *>Certainly,  and 
they  do  complain  of  it, 

465.  Do  you  not  think  that  all  that  the  coach-proprietprs  could 
reasonably  demand  is,  that  as  regards  taxation  they  sho^4  l>^  .PMt> 
on  an  equality  with  their  cpmpetitors  ?^-Yes,  and  that  is  all  they 
desire. 

466.  Looking  to  the  further  increase  of  steam  as  a  motive 
power  by  lai^d  s^  well  as.  by  water,  do  you  contemplate  still  more 
serious  consequences  than  have  yet  occurred  to  th^  ooachrprQ-f 
prietors  ? — Certainly  ;  they  do  contemplate  abnost  the  qes9?^0];i^. 
of  travelling,  apd  therefore  what  they  ask  is  merely  a  sort  of 
reprieve,  or  power  tp  gain  a  little  before  they  are  cgmj^tely  done^ 
ujp. 

467*  As  the  stage-coacK  duties  have  increased  during  the  last, 
three  years,  in  conjunction  with  the  great  increase  of  steam  ])oth,, 
by  land  and  water,  on  what  ground  do  you  base  yoi^r  fear  that  the 
result  in  future  ye^  will,  be  dlQer^nt  ?— I  do  not  think  the  amoup)!^. 
of  duties  can  be  a  fair  criteriop  pf.the  success  of  .the  QPacbiog^ 
interest,  because  we  find  that  persons  will  have  cpachea  goij9g^, 
whether  they  gain  or  lose  :   there  is  very  frequently  ^at  stri(i(i^e^ 
sys^m  in  the  coacljiing  business ;   and  besides,  this  would  ^pp|f.  to 
the  genera}  coaching  interest  throi^hout  the.  qoHjutry?  .wi  M^^, 
evidence  bears  on  a  particular  liue,— »the  line  of  road  from  Xi0^da||^  ^ 
to  Newcastle,  parallel  with  the  coast. 

.•  (Robert  Philip,  Esq.)  ^        '  .'  ;,.^ 

510.  You  are  a  proprietor  o£  steam-boats,  ace  you  not  ?-«-Yea. 
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'511.  Engaged  in  cohyeying  passengers  from  Edinburgh  to 
London  ?- — Yes  ;  and  froni  Edinburgh  to  Dundee  as  well. 

512.  You  pay  no  tax  upon  your  motive  power  employed  in  the 
eenv^yatiee  of  these  passengers  and  goods,  do  you  ? — Not  any 
dii%ct  tax,  excepting  the  duty  which  is  leviable  upon  the  shipt 
from  the  lights,  and  the  duty  which  is  payable  on  the  materials  of 
which  these  vessels  are  constructed. 

514<.  Do  you  not  consider  that  the  coach-proprietors,  being 
subjected  to  taxes,  are  treated  with  some  degree  of  injustice,  while 
other  parties  are  allowed  to  carry  passengers  free  of  direct 
taxlition  ? — That  involves  a  question  of  policy  as  to  whether  steam 
power  is  to  be  put  upon  a  level  with  the  animal  power  of  thd. 
kingdom.  It  is  a  matter  of  pure  expediency  and  policy  on  the 
part  of  the  Government. 

515.  Can  you  adduce  any  reason  why  steam-power  should  be 
exenapted  ff'om  a  tax  which  other  power  is  subjected  to  ? — ^I  think 
I  can. 

516.  Will  you  state  it? — Steam-power,  or,  I  may  say,  the 
physical  power  which  man  is  capable  of  employing  by  means  of 
steam,  ms^es  that  power  more  completely  under  the  control  of 
man  than  the  animal-power  of  horses.  The  employment  of  steani- 
power  has  a  tendency  to  increase  the  population  of  the  country^ 
while  it  diminishes  the  number  of  horses  kept  in  it,  and  renders 
man  less  dependent  upon  animal-power  than  he  otherwise  would  be. 

517-  Does  bot  animal-power  pay  other  taxes  to  Government,  by 
the  consumption  of  taxed  commodities,  from  which  steam-power 
la  free  ?=— When  we  speak  of  steam-power  being  free  from  taxation, 
I  cannot  think  that  it  is  altogether  the  case,  because  the  number 
of  hands  that  are  employed  in  th^  construction  of  the  steam- 
^igine,  and  the  preparing  the  fuel  from  the  bowels  of  the  earth 
for  its  application,  as  well  as  the  number  of  men  that  are  employed^ 
in:  directing  and  feeding  the  engine,  all  these  persons  are  the 
cbnstattt  iSubject  of  taxation  to  the  Government ;  and  while  steam- 
power  as  such  is  not  taxed,  yet  the  employment  of  so  many  hands 
being  constantly  required  in  the  construction  and  application  of 
steam-power  is  virtually  yielding  to  the  Government  a  tax  in  their 
maintenance. 

•518.  Are  you  aware  that  a  proposition  was  brought  forwiard 
soitoe  jetoK  ago,  for  imposing  a  tax  upon  steam-boats  carrying, 
passengens? — I  believe  it  was  contemplated  by  Lord  Althorpat  one 
time,  but  upon   looking  into   the  matter  more  minutely,  it  was 
ftmad  to  be  inexpedient. 

'  5i'ii  Would  not  the  middle  and  lower  classes  be  benefited  by^ 
ai)|y,meaps  whiph  would  cheapen  land  communication  throughout' 
thtr'cotintry? — They  would  certainly  be  benefited,  and  no  dbubj.^ 
greatly  benefited,  by  the  reduction  of  the  taxation  upon  land-' 
carriage. 
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'  52&  Are  you  enabled  to  carry  more  cheaply  in'oonflequence  of 
being  free  from  taxation  ? — Most  undonbteSy. 
'  '5^  Do  you  conceive  that  the  coaches  would  be  enabled  to 
carry  more  cheaply  if  they  were  free  from  ta&atiim?' — Most 
assuredly  they  would. 

527.  Then  your  wish  is  not  to  secure  a  mmiopofy  of  the  catry!n|f 
trade  by  an  unequal  scheme  of  taxation,  but  to  communicate  fer 
the  public  generally  the  advantage  of  cheap  conveyance? — Yest 
bj  abolishing  all  burthens  upon  internal  conununication,  if  possible* 

5S3.  Do  you  think  that  great  objection  would  be  made  by  the 
steam-boafc  proprietors  in  general  to  the  imposition  of  any  ta^  ?• — 
I  think  there  would  be  a  very  considerable  opposition  to  it  among 
the  steam-boat  proprietors. 

537.  Have  you  any  other  observation  ta  make  to  the  Committee 
mpon  this  sul]^et?^-«-Yes :  I  would  beg  to  observe,  that  if  steam- 
power  is  to  be  taxed  on  board  of  steam-vessels,  I  think,  by  parity 
of  reasoning,  that  the  same  power  ought  to  be  taxed  in  all  maim- 
factories  in  the  country ;  for  a  tax  upon  traveUing  should  not  be 
imposed  because  you  travel  merely  by  steam;  for  it  must  be 
remembered  that  other  goods  in  the  country  are  manufactured  by 
steam.  I  think,  therefore,  that  if  a  tax  were  to  be  imposed  upon 
steam-power,  a  tax  ought  to  be  levied  over  all  the  horse-power  Ah 
the  kingdom  by  steam.  And  another  observation  is  this  > — ^If  1Il6 
tax  were  proposed  to  be  levied  upon  steam-ships,  either  by  the 
tonns^e  or  by  the  horse-power,  then  I  should  consider  that  a  tax 
upon  sailing-vessels  ought  also  to  be  imposed ;  because  sailing- 
vessels  employ  another  species  of  power,  namely,  the  winds  of 
heav^i,  in  propelling  them,  and  that  is  the  cheapest  of  all  the 
powers  we  have  got ;  and  if,  therefore,  more  power  is  to  be  taxed 
in  order  to  relieve  animal-power,  then  the  power  of  the  wind  ought 
to  be  taxed  as  well  as  the  power  of  steam. 

5SS.  Then  you  think  if  steam-power  in  navigation  is  to  be 
.  taxed,  that  all  power  ought  to  be  taxed  in  travelling,  whether  by 
wind  or  steam  ? — Yes ;  because  these  are  general  principles,  which 
I  think  would  only  be  fair ;  for  if  legislation  is  to  seize  hold  of  one 
point,  and  not  to  apply  that  by  a  general  prineiple  throughout,  il 
will  be  deemed  unfair  by  some  parties. 

540.  Is  there  not  this  difference  between  steam-power  employed 
in  travelling,  and  steam-power  employed  in  manufactories, — thai 
in.trav^ng  it  is  brought  into  competition  with  another  power 
which  is  taxed,  whereas,  in  manufactories,  all  the  rival  powers  are 
equally  untaxed  with  itself? — I  conceive  that  formerly,  when  a 
horse-mill  was  in  operation  driving  a  certain  quantity  of  machmery, 
that  steam-power  coming  in  competition  with  it  has  driven  aniffljd" 
'|»ower  out  of -use,  and  this,  I  conceive,  is  upon  the  same  jMrinol^. 

54I4  Do  you  imagine  that  the  steam-boat  proprietors'  dmm<  to 
iaccnireto^thjemselyesrby  an  unequal  rate  of  taxation,  «,  monopoly 
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of  the  canying  trade? — By  no<  means;  I  ^  mit  b,elieye  iUbut 
there  is  one  species  of  steam-power  which  does  not. coxae. into 
eompetUioo  with  anixaal  power  at  all,  that  is^  where  commnniojatioa 
Is  had  directly  with  the  Continent;  animal-power  cannot  com^e  ii| 
competition  there,  but  sailing-power  comes  in  competition ;  aild  if 
BB^re  steam-boats  are  to  be  taxed,  then  I  say,  in  order  to  put  them 
on  a  level  with  their  sailing  competitors,  sailing  vessels  ought  also 
to  be  taxed. 


Mr.  Yetts*s  Patent  for  an  Improved  Method  of  Calking^ 

TO    THE   EDITOR    OF    THE    RAILWAY    MAGAZINE. 

Great  Yarmouth^  September  5,  1837* 
Mr.  Editor^ — In  the  last  number  of  your  Magazine,  an 
article  was  inserted  by  Doctor  James  Cadett,  on  the  subject 
of  calking  ships,  with  reference  to  my  patent,  by  which  it 
appears  evident  that,  owing  to  some  very  erroneous  state- 
ments which  had  found  their  way  into  the  public  journals,, 
that  gentleman  has  been  led  completely  into  a  mistake  in 
regard  to  the  principle  of  my  invention,  as  it  will  be  fouhd 
in  the  following  description,  which  I  trust  you  will  confer 
on  me  the  favour  to  insert  in  your  next  number,  that  my 
AppGc^tion  of  India-rubber  has  nothing  whatever  to  do  with 
preventing  the  threads  of  oakum  from  working  out  of  the 
seams. 

Heavy  straining  at  sea  may  cause  a  slight  opening  of  a 
vesseFs  seams  (more  particularly  at  the  butts),  and  the 
solidity  of  the  oakum  may  thereby  be  disturbed;  but 
nothing  shoit  of  striking  or  straining  upon  the  ground 
could  occasion  the  threads  of  oakum  to  be  forced  from  her 
seams— an  evil  (under  such  circumstances)  that  I  believe 
no  human  m^ans  could  possibly  avert. 

I  am,  Mr.  Editor, 

Your  obedient,  humble  servant, 

William  Yetts.' 


Mr.  Yetis^s  Method  of  Calking  Vessels  by  the  Partial 
application  of  Indian^rubber, 

A. thread  of  oakum  (either  white  or  brown,  as  occasion 
aenay  requufe,)  having  been  driven  into  the  seai^s  of  the 
idaiiks^  butts,  or  scaffs,  in  the  usual  manner  (by  way  of 
>foiitidatioiT),  and  without  oil  (which  is  injurious  to 
caoutohouc)  being  used  on  the  caulkin^r  item;  a  stoat 
filament   or  thread  of    caoutchouc,    or   Indian- rubber,  of 


2U 


IMFBOVBO   MBTBOD  OF  CAi«ftI1lO.^ 


about,  three  46nfeb8  of  an  incb  tbick,  or  of  the  BtHtfthk'  iAseHs- 
or  thicknesB,  dependent  on  the  size  of  the  opening  to  be' 
calked,  ii  to  be  driven,  with  a  flat^edg<ed  cMkii1g4tt>n,  close' 
lip  to  the  first-mentioned  thread  of  oakum;  after  wMeh'^ 
the  remainder  of  the  seam  is  to  be  filled  up  with  the  usual' 
threads  of  oakum,  driven  up  tight,  in  the  usual  mamier: 
The  form  of  the  filament  may  be  either  square,  round,  oval, 
or  any  other  shape ;  the  only  condition  required  being,  that 
the  filament  should  be  of  sufficient  size,  to  be  subjected  to  a 
tolerable  degree  of  compression  upon  its  surfaces,  when  it 
is  introduced  into  the  seam,  so  that  it  may  afterwards  exert 
its  elastic   or  expansive  pressure  in  a  sufficient   degree 
against  the  sides  of  the  seam  to  prevent  leakage  in  case  of 
anv  slight  opening  of  the  seam,  either  by  the  working  of  the 
ship  in  bad  weather,  or  the  shrinkage  of  the  planks,  or  the 
oozing  of  the  pitch  from  the  seams  in  hot  climates. 

In  addition  to  this  mode  of  calking  the  seams  of  planks, 
&c.,  \7here  a  vessel  is  required  to  be  sheathed  (or  doubled) 
with  wood,  it  is  proposed  to  lay  a  filament  of  Indian-rubber 
(as  described)  along  the  concave  or  outer  surface  of  the 
secimB  of  the  main  bottom  (which,  as  the  Indian-rubber, 
will  be  subjected  to  compression  by  the  application  of  the 
slieathing  planks)  it  is  evident  that  the  filament  will'  a1R>rd' 
additional  security  against  leakage. 

In  like  manner,  also,  may  the  filament  be 
used  under  a  vessel's  copper  sheathing,  as 
it  will  not  only  have  the  same  effect  to  pre- 
vent the  intrusion  of  water  to  the  seams,  but 
it  will  also  be  found  useful  in  occasioning 
the  copper  to  lay  upon  the  bottom  with  a 
uiii  arm  surface. 

Section  of  a  vessel's  seam,  P  P  being  the 
planks,  I,  Indian-rubber,  O  O,  oakum,  C  con- 
cave snrfece  of  the  seam  when  calked. 


o  z 


On  Mr.  Yetts's  Method  of  Calking  Ships^    By  James    ., 

Cadett,  M.D, 

TO    THE   EDITOR   OF    THE    RAILWAY   MAGAZINE. 

22,  Harley-streety  September  11,  1837- 
Mr.  Editor, — Having  received  a  very  courteous  com- 
munication from  Mr.  Yetts,  enclosing  me  a  description  and 
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pl^n  ol  bU  patent  for  calking'  veeselB,  I  consider  myBelf  id 
justice  bound  to  that  gentleman,  (and  I  hope  yon  wm  aDow 
m^  the  opportunity,  in  consequence  of  my  foriiier  letter  ta- 
you  on  the  subject)  to  state,  that  I  do  now  fully  admit  of 
the  utility  of  bis  plan,  and  consider  it  a  great  and  real  im4 
provement  on  the  old  method. 

I  remain,  Mr.  Editor, 

Your  very  obedient  servant,  ^ 

James  Cadbtt,  M,D. 


Ofi  Dr.  Lardner^s  Calculation  for  Duty  of  Steamers  fot 

long  Voyages.    By  R.  B.  G. 

TO    THE   EDITOE   OF    THE    RAILWAY   MAGAZINE. 

t 

9  _ 

Liverpool,  Sept.  16,  1837.    . 

Sir, — At  the  request  of  several  persons  who  were  present 
at  the  Meeting  of  the  British  Association  here,  during  the- 
statement  made  by  Dr.  Lardner  respecting  long  steaming 
voyages  to  India  and  America,  I  send  you  an  abstract  takeft^ 
from  the  logs  of  the  Atalanta  and  Berenice,  which. are  neW' 
steamers  just  despatched  by  the  East  India  Company  to 
India,  for  insertion  in  your  useful  Magazine.  • 

You  may  remember  that  the  Learned  Doctor  stated  ibat' 
the  Admiralty  had  intrusted  him  with  the  logs  of  their 
steamers  to  make  any  extracts  he  wished.  From  them  hd 
constructed  a  table  showing  the  performance  of  several  of 
them,  which  I  now  annex,  to  afford  a  comparison  with  those 
of  the  Atalanta  and  Berenice. 

The  two  points  which  appeared  to  be  requisite  to  {brfa* 
these  abstracts  were,  the  best  description  of  data  upon  whieb 
any  calculations  could  be  grounded,  and  also  the  method  of 
computing  what  the  Learned  Doctor  termed  a  duty  of  the 
comparative  performance  of  the  vessels.  The  latter  subject 
caused  much  discussion  in  the  Section,  and  in  the  tables  I 
have  given  the  result  deduced  by  Dr.  Lardner,  that  suggested 
by  Dr.  Robinson  the  Chairman,  and  another  which  I  pro* 
posed. 
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Tabk  shown  by  Dr-  Lardner. 

CoaUper 

horsepower  IMstanee 

per  hour.  -  per  hour. 

Ibe.  Milei.  Duty. 

Jihxcm  10^ 513 1045 

JBlazer     10*3 6*9  1500 

jConfiance  ...10*0 6*2  1389 

firebrand  -..lO*? 625 1308 

Medea    8-3 7-9  2105 Built  in  1832. 

Tliito  9'7 6-6  1501 

TartaruB 10-7 5-5  1150 

Dee    8*3 6-6  ....*.1754 

Flamer   107 60  1256 

Dolphin 120 9*75 1820 Post-office  Packet. 

Duchess    of 

Sutherlandl2-5 77 1380 Private  ditto. 

The  Medea  was  most  relied  upon  by  the  Learned  Doctor 
as  the  best  model  to  form  an  estimate  of  long  voyages  upon, 
which,  by  comparing  with  either  the  Atalanta  or  Berenice, 
or  indeed  almost  any  modem  vessel,  it  will  be  seen  how  very 
inferior  she  is. 

My  object  by  these  tables  is  to  show  that  better  and 
more  recently  constructed  vessels  than  those  selected  by 
Dr.  Lardner,  have  performed  voyages  of  great  length  and 
difficulty,  and  that  the  consumption  and  want  of  stowage  of 
coals  are  not  so  great  as  would  appear  to  be  necessary. 

The  interest  which  the  importance  of  this  subject  has 
created,  and  a  sincere  wish  that  the  present  projects  may 
be  successful,  is  my  only  plea  for  intruding  upon  youi: 
colunms. 

I  am.  Sir,  your  most  obedient  servant, 

R*  B.  G. 


REPORTS. 


I^IVERPOOL    AND   MANCHESTER     RAILWAY. ELEVENTH     HALF- 
YEARLY   MEETING. 

In  their  last  Half-year's  Report,  the  Directon  had  to  notice  that 
genera]  depression  in  trade,  which  for  several  months  had  occa- 
sioned a  serious  diminution  in  the  traffic  by  the  railway.  They 
regret  to  be  obliged  to  state,  that  the  distress  which,  at  that  time, 
had  just  overtaken  the  mercantile  community,  has  since  increased 
and  extended,  in  b,  degree  almost  unprecedented ;  destroyiog  con- 
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fidencC)  cartailing  maaufactures,  diminishiiig  exports,  and  attuming 
the  fearful  character  of  a  national  calamity. 

It  could  not  be  expected  that  the.  railway,  considered  as  a  public 
carrying  establishment,  should  escape  the  general  pressure.  Inti- 
mately connected  with  the  trade  and  commerce  of  the  country,  the 
traffic  by  the  railway,  in  the  merchandise  departmenty  has* 
diminished  with  the  diminished  trade  of  this  greet  commerdal  And 
manufacturing  district.  In  the  travelling  department  the  receipti 
have  somewhat  exceeded  those  of  the  coxresponding  period  of 
1836;;  but  our  judgment  of  the  i:eceipts  in  both  departments^ 
should  be  formed,  not  by  simple  comparison  with  the  receipts  of 
last  year,  but  by  an  estimate  of  that  rcOio  of  inereaeey  theaaticipa* 
tion  of  which  was  warranted  by  former  experience^  and  which  only 
the  prevailing  stagnation  in  all  mercantile  adventure  couid  have 
prevented. 

Since  the  meeting  of  proprietors  in  March  last,  the  Grand 
Junction  Railway  has  been  opened,  for  the  conveyance  of  pas- 
sengers, between  Liverpool  and  Manchester,  and  Birmingham* 
Proprietors  are  awaxe  that  the  engines  abd  carriages  of  the  Grand 
Junction  Company  pass  along  the  Livexpool  and  Manchester  liiie^ 
as  far  as  the  Warrington  Junction.  A  cooMdwable  accession  of 
revenue  may  be  expected  from  this  source.  The  last  half-year's 
receipts,  however,  are  not  improved  by  any  income  from  this 
quarter ;  the  opening  of  the  Grand  Junction  Railway  not  having 
taken  place  till  the  4th  of  the  present  month. 

The  Act  of  Parliament  for  powers  to  raise  additional  capital  fbr 
the  re-laying  of  the  road  with  stronger  rails,  and  for  the  general 
completion  of  the  works,  has  received  the  Royal  assent.  By  this 
Act,  the  Company  are  empowered  to  hold  their  Annual  General 
Meeting  for  choosing  Directors,  in  January,  in  each  year,  instead 
of  in  March.  By  this  alteration,  shareholders  wiU  be  saved  the 
inconvenience  of  attending  a  formal  meeting  in  March,  so  so6i) 
after  the  more  important  meeting  in  January.  Proprietors,  acc6rd« 
ingly,  will  be  so  good  as  to  recollectt  that  the  choosing  of  five 
Directors,  in  the  place  of  those  which  go  out  by  rotation,  will  take 
place  at  the  General  Meeting  in  January  next. 

The  re-laying  of  the  road  with  stronger  rails  has  been  contihtiecl' 
with  little  intermission  throng  the  last  six  months;  the  whole  liiie 
will  be  completed  in  a  few  weeks  from  the  present  time. 

The  building  of  a  handsome  and  commodious  arrival  station  at; 
Manchester,  has  been  commenced ;  and  the  last  suit  of  offices  ttfrd  ' 
package-rooms,  at  the  'Lime*«treet  station,  is  now  in  progress.  ; 
These  works  will  be  completed  before  the  meeting  of  propri^!tort  ^ ' 
in  January  next.  '      '"^ 

In  their  last  Report,  the  Directors  informed  the  prOf»iefeO^,thi^t';^ 
in  the  management  of  the  railway,  their  primary  object  had'  bben'/ 
to  provide  that  full  satisfaction  to  the  public,  whieh  affmrds  in  Hjl'^^ 
turn,  the  surest  basis  for  the  permanent  prosperity  o£r  the  raiht^. ' : 
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la  the  half-year  just  (dosed,  the  coachmg  department  has  been' 
conducted  in  a  manner  superior  to  what  thej  had  previously  been 
able  to  aocomplbhd  There  have  been  more  departures  in^  the  day, 
and  the  trips  have  been  performed  with  greater  expedition,  and' 
with  more  uniform  punctuality ;  add  to  which,  passengers  at  the' 
Liverpool  end  are  brought  by  the  new  tunnel,  to  the  middle  of  the 
town,  instead  of  being  set  down  in  Crown-street,  a  mile  and  a-half 
from  the  centre  of  bui^ness.  The  means  employed  to  attain  this 
end  have  been  principally  a  larger  and  superior  class  of  locomotive 
engines,  and  very  complete  machinery  for  working  the  new  tunnel. 
The  Directors  regret  that  these  improved,  but  at  the  same  time, 
more  costly  arrangements,  should  have  been  brought  into  operation' 
in  a  season  of  commercial  difficulty ;  that  when  the  Company  were 
prepared  to  meet  an  enlarged  business,  the  aggregate  traffic  should 
have  been  curtailed ;  that  the  scale  of  operations  and  expenditure 
sWuld  have  been  enlarged,  in  expectation  of  an  increased  business; 
while,  owing  to  the  peculiar  circumstances  and  pressure  of  the 
times,  the  receipts  have  been  diminished.  The  Directors  never- 
theless feel  confident  that  the  unremitting  efforts  of  the  Company 
to  ^witisfy  the  expectations  of  the  public  will  ultimately  conduce  to 
tie  permanent  prosperity  of  the  concern. 

T^  following  is  a  Statement  of  Receipts  and  Disbursements  for  the 

Half  year  ending  S(M  June,  18S7. 

Receipts.  £.      s.    d. 

Coaching  department      . 59,956'    4«    6 

Merchandi;9e  ditto       ^ 42,698  IS*    4 

Coal  ditto 3,296  18     2 

105,951  16    0 

Expenses.  ■ 

Bad  debt account  .    £221  18  0 

CoAcb. disbursement         ditto  .  .  10296  11  6 

Canying  diflburs^meat    ditto  .  .    9646  12  1 

Coal  diabMrsement           ditto  .  .      SI  S     1  2 

Cartage  (Liverpool)     .    ditto  .  .       321     9  1 

DittjO  (AiaRchester)         ditto  ..    3613    2  0 

Change  for  direction         ditto  .  .       366     9  0 

Compensa^on(eoaobiog)ditto  v  .         59    9  6 

DiMx>               (carry  ing.jdittQ..  .      201     0  3 

Cq^-offioeteatablishfiientdo.  .  .      840    7  10 

EnginAeid^g  departaeiit  ditto  •  .      125    0  O       ■■ 

XnteiR^r                         dkto  •  .    6253    8'    S     • 

Locomotive  power           ditto  .  .  22l54i  19  6                       ' 

Law  di8b\¥9l9^ent           cUito  .  •       IdO    0  0 

Maiptenanee  of  way        ditto  •  •    4113    4  3 

Office. est^bliahmont.    .ditto..  .     1002    2  8 

Police.   .      .                     ditto  .  .     1158  17  8 

Petty  Disbursement         ditto  .  .        50    5  2 
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Rent                               account  •  494  19  7        £•        s.    d, 

Bepaire  to  walls  and  fences  do.  •  •  876     7  3 

Stationary  engine  disbursement  .  965     6  6 

Tunnel  disbursement        ditto  .  .  476  17  3                  < 

Tax  and  rate                    ditto  .  •  2509  18  3 

Waggon  disbursement     ditto  .  •  2861     7  2 

North  tunnel                    ditto.  .  1116  19  6 

70189  13     5 

Nett  profit  for  six  months  .  «     .    35762    2     7 

Stettement  of  Receipts  cmd  EocpendUure  on  Capital  Account^  Jrom 
the  Commencement  of  the  Undertaking  to  30th  June^  1837. 

The  Treasurer y  Dr*  io^^ 
Amount  of  joint  capital  in  shares  and  loans    .     19292^657  10    0 

Amount  of  dividends  not  paid 1,141     6     2 

Amount  of  reserved  fund  and  interest    •     •     .  4,262    4     8 

Surplus  in  hand  after  payment  of  the  thirteenth 

dividend  in  February,  1837 6,377  15  11 

Nett  profit  for  the  half-year  ending  30th  June, 

1837 35,762    ^    7 


"V 


1,340,200  19    4 


m 


The  TreasureTy  Cr. 
By  amount  of  Expenditure  on  the  constiuction 

of  the  way  and  the  works,  including  the  new 

station  in  Lime-street,  &c.    .....     .     1,326,536  10    6 

By  ditto  of  balance  of  book  debts  due  to  the 

Company 13,664     8  15 

1,340,200  19    4 

By  the  foregoing  statement  of  Disbursements,  and  a  referente 
to  previous  reports,  it  will  be  percdved,  that  the  gross  reodpts 
for  the  six  months,  ending  30th  June,  1837>  fall  short  of.  the 
corresponding  receipts  of  1836,  by  3,405^1;  whereas  the  receipts  of 
the  half-year,  ending  30th  June,  1836,  exceeded  those  of<  18S5y  by 
more  than  that  amount.  j  * 

While  the  receipts  have  been  thus  chminished,  proprietory  ade 
aware  that  a  half-yearly  dividend  must  now  be  paid,  on  the  &D»t 
Instalment  of  lOl,  per  Share  on  the  7,968  new  fifty  -povnd  shamsy 
created  in  July  last,  as  well  as  on  136^  new  shares.  (ioimeArJ^ 
quarters)  which  th^  Directors  were  empowered  to  sell,  to  ikiake><^ 
the  aggregate  capital  authorized  by  the  Act.  (c 

To  the  nett  profit  as  per  the  foregoing  statement      85y?62  ^2.:  7 
Must  be  added  the  surplus  after  -paying  the  half**  .  rf  T  r.^ 

year's  dividend  in  January  last     •.«•»•      €t»S7'7  jlA  i) 

Making  a  disposable  nett  balance  of    •    .    42,lto  18    6 
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The  shares  on  which  a  dividend  is  to  be  declared,  iu*e — 

The  old  shares  as  hereto*  £•  £.      9*    d, 

fore,  equalliDg 7,96^     100  shares. 

The    10/.    instalment  on 

7,968  fifty  pound  shares, 

equalling »  .  •    796A    100  shares. 

And  on  the  new  shares  sold 

by  the  Directors  ....     136^    100  shares. 


Equalling,  in  all  •  .  8,902jb    100  shares. 

The  Directors  recommend  to  the  proprietors  a 
dividend  on  this  number  of  shares  of  4/.  10s. 
per  share,  making  4<0,059/-  4s.  6d.,  which,  de- 
ducted from  the  disposable  fund  above  stated  42,139  18    6 

40,059    4    6 


Will  leave  a  balance  of 2,080  14    0 

to  be  carried  to  the  credit  of  the  next  half-year* s  account. 

Charles  Lawrence,  Chairman. 
Liverpool,  July  26,  1837* 

^RANP   JUNCTION    RAILWAY. REPORT   OF    THE    DIRECTORS. 

The  Fifth  Annual  General  Meeting  of  the  Proprietors  was  held 
in  Liverpool,  September  7th,  1837, — John  Moss,  Esq.,  in  the 
chair : — 

The  Directors  meet  the  Shareholders  on  the*  present  occasion 
ujider  circumstances  of  peculiar  satisfaction.*  The  expectations 
which  were  held  out  at  the  commencement  of  the  undertaking,  and 
which  have  been  renewed  at  every  sticceeding  Meeting  with 
kicreased  confidence,  are  now  realized ;  and  the  road  is  opened  for 
liii^  most  important  branch  of  its  traffic — ^the  conveyance  of  passen- 
gers. 

The  time  is  gone  by  for  expatiating  on  the  general  utility  of 
■raRways ;  on  the  speed,  safety,  economy,  and  comfort  which  they 
^afford ;  and  ^1  the  mighty  changes  they  are  destined  to  e£Pect  in 
all  the  arrangements  of  society ;  but  it  has  fallen  to  the  lot  of  this 
€k>mpaiiy  to  be  the  first  to  exhibit  to  the  country  the  practical 
working  of  a  railway  nearly  a  hundred  miles  in  length,  and  forming 
•the  itndn  route  tifirough  the  heart  of  the  kingdom  to  Scotland  and 
irelaiiid,  and  to  the  populous  manufacturing  and  commercial  dis* 
tivii^  of  the  north.  The  opening  of  a  railway  of  this  character 
and  extent  may  be  said  to  be  an  event  of  national  importance : 
'and  the  results  will  be  looked  to  with  intense  interest  by  the  public 
at  large,  and  especially  by  those  who  have  embarked  their  property 
i^  eoterprizes  of  a  similar  kind.    The  experience  of  the  first  two 


872  eftiikw^  juMCTfoy  mAwvMts, 

monthi  haft  been  as  satisfadory  aatiife  most  saDgaine  oovld  desire ; 
iatst  of  the  direct  pubKc  conveyances  have  be^  mipenededy  and 
many  of  the  coUaterat  ones  have  been  diverted  upon  fAte  railway : 
private  travelling  on  the  line  of  country  tmvened  by  the  laiiway 
has  been  annihilated  ;  whilst,  at  the  same  time,  the  postixig  upon 
aU  the  routes  pointing^  towards  it  haa  been  stimnlafced  is  am  extra- 
ordinary degree.  Liverpool  and  Manchester  have  been  bcought 
within  a  night  a  post  of  London, — an  advanti^e  in  wkich  not  only 
the  places  bordering  upon  the  railway  have  participated,  but  others 
lying  considerably  wide  of,'  and  beyond  it ;  the  extent  of  which 
accommodation  will  be  best  appreciated  by  the  fact  that  no  fewer 
than  about  740  mail-bags  are  taken  up  and  set  down  every  day 
at  the  several  stations  on  the  railway.  Much  credit,  indeed,  is  due 
to  the  Post-ofRce  authorities  for  the  prompt  and  efficient  manner 
fn  which  they  have  adapted  their  system  to  the  new  order  of  things; 
and,  though  the  Directors  are  of  opinion  that  the  remuneration  is 
by  no  means  adequate,  either  with  reference  to  the  service  per- 
formed, or  the  great  benefit  derived 'by  the  public,  they  have  felt 
it  to  be  their  duty  to  afford  every  facility,  and  to  consider  the 
profit  to  the  CompLy  in  this  ca^as  a  aitter  of  secondary  im- 
portance. 
The  gross  receipts  from  the  opening,  on  the  4th  July,  to  the  2d 


temoer,  nave  oeen  as  touows 

£,     s.    d. 

•^ 

For  the  week  ending  July  8th 

.  3,224  15    7 

1              X       »                •   •      . 

„                   ,1  J6th    . 

...  4,910  19  U 

■      *               .  ,      \ 

„  22d 

.  5,462  10    7 

• 

„                   ,»  29th    . 

.    .  4,673  12  10 

"I 

„         Atrgttst  5th 

.  4,887    4    0 

•„      12th    . 

.    «  5,873  19    1 

.       ••    ..        :; 

„               „      19th 

.)       .  6,a»4    1    8 

•                   1 

J*               „      26th     . 

.    ,  5,649    5    8 

» 

„                Sept.    2d 

.  5,395  16    9 

L 

• 

ie4O,409f   ^    I 

Of  which  receipts  thte  following  is  an  analysis : —  '         *, 

PASWNOEIti.  JUGBIBTfl^' 

lat  Class.  2d  CUss.         d^,-  4{  d. 

1  Liverpool  to   Bir- 

mingham  .    .    .  5,708  2r,840  7,898    9^^. 

2  Birmin^Nim    to  ^^ 

Liyerpool      .    .  6^542^  %#7«.  tylM  litif 

3  Stations  on  the  line  ..     ^' ,  .  .^n 

to  Liverpool    .    .4,870  3,3d0  3^536    I  ^• 

4  Liverpool  to  statfons  ' 

on  the  line      .    .4,441.  3,890r  9«1«l  W  •' 

5  StatioDt  on  the  Uae 

to  Birmingham   .  5,067  ^^k  .   ^l^i    0,6. 

6  Birmingham  to  sta-  '  •» 

tjons  on  the  line  .  S,748|  5,263  9,47^    #0 
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7  AlMMtatir  to  Bjr«  l9.    »  4. 

mingham  ....  %&QQ  079i      M2&  li  (^ 

ih«se  four  pointi  only  audi         Manchester     .    .  2,507        1»241        9»535  15  6 

Jiwieli«tter  would  tve  ar- )  9  Stotiona    sou  A   of 

^cte<J  by  tiie  line*  fromS        Cwwc  to  M«icbe», 

Xaochester  to SuffoM  and/         ^w^wc  w ««iwiw,  ««-   ,e  « 

IM««k«4w to Crew«.       I,«|f    •     •    •    •     •     fi^*  ^74  8Q»  U  0 

10  alanchester  to  sta- 

doni   Boath    of 

Ciew«      .    .    .     840}         8&1|  826  14  6 

11  Stations  nortk  of 
Crewe  (induiive) 
to  Manchester    .    1,650}      1,440  721  13  Q 

12  Manchester  to  sta- 
tions north  of 
Grewe  (indttslve)  1,0871      1,H9|        60$    7  < 

13  From  one  station  to 
another    .    .    .  6,621       15,840}      3,247  10,  Q 


i»»  ■ 


40,886   46,341}  41,942  11  0 

'  '   ' 

M                                             Panels 8,306  1  4 

Gentlemen's  Carriages        .        .    .     1,483  6  Q 

Horses 620  7  0 

Expresses           120  0  0 

Total    ....  £46^62  i6  1 


.* 


From  the  foregoing  analysis  are  elicited  two  facts,  highly  im- 
portant to  the  interests,  of  the  Company,  namely,  the  large  amount 
received  in  what  is  caUed  road  money,  or  short  fares,  a  portion  of 
the  revenue  which  cannot  easily  be  alienated;    and  the  small 
receipts,  whether  considered  positively  or  relatively,  of  the  Man* 
Chester  part  of  the  traffic     This  latter  result,  though  it  has 
disappointed  the  expectations  of  the  Directors,  may  be  looked 
upon  as  having  a  favourable  bearing  upon  the  permanent  prosperity 
of  the  concern.     It  has  not  only  shown  how  exaggerated  were  the 
estimates  of  the  Manchester  business,  but  it  has  added  another  to 
the  many- proofs  of  the  fallaciousness  of  Parliamentary  evidence ; 
and,  by  removing  the  delusion  which  has  so  long  existed  Qn  tiiis 
subject,  it  may  tend  to  limit  the  views  of  the  subscribers  to  railways 
f^t^.lrhk^  Acts  have  been  lately  obtained. 
•  R  w^uld  be  premature  in  the  Directors  to  offer  a  very  decided 
(^[>^on  aa  to  tbe  future.    If,  on  the  one  hand,  the  receipts  have 
been  swelled  by  novelty  and  a  favourable  season  of  the  year,  it 
lAint  iMi  iftmembefed,  'ctt  the  other,  tl^at  they  have  derived  no  aid 
from  tjiQ  carriage  of  merchandise  and  live  stock ; — three  ooaohes^ 
Dfeside^V^re  stiu  running  from  Liverpool,  and  five  from  Manchester 
to  Suivmf  hani»  or  to  I^ndon ;  these,  however,  are  chiefly  for  the 
c<ttvenience  of  intermediate  places,  and  cannot  long  survive  the 
dSdtpetStimi  of  the  railway.    But  the  traffic  of  the  line  will  not  be 
falkr  ^lOf  ^oped  until  the  opening  ,of  the  Londcm  and  Birmingham 
AailwayV  when  the  increased  facilities  of  intercourse  with   the 
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metropolis  will  give  an  impuke  and  a  motive. for  traveling  to  wbiok 
it  18  not  easy  to  prescribe  limits. 

Of  the  current  expenses  no  very  accurate  estimate  can  be  made. 
The  stock  of  engines,  coaches,  &c.  being  new,  and  of  the  best 
construction,  the  repairs  have  been  light ;  and  the  line,  moreover, 
has  been  exempt  from  any  of  those  serious  accidents  which  add  so 
largely  to  this  item.  The  road  is,  also,  still  in  the  hands  of  the 
contractors,  by  whom  the  Company  are  relieved  for  the  first  year 
from  another  costly  item — ^the  maintenance  of  way.  Upon  the 
whole,  however,  it  may  be  safely  asserted,  that  the  expenses  will 
be  less,  in  proportion  to  the  receipts,  than  upon  a  shorter  line. 

With  reference  to  the  general  arrangements,  the  fares,  hours  of 
departure,  stopping-places,  &c.,  the  Directors  trust,  from  the  few 
alterations  which  It  has  been  found  necessary  to  make,  that  they 
have  been  fortunate  in  meeting  the  wishes  and  convenience  of  the 
public.  The  journeys,  making  due  allowance  for  the  inexperience 
of  all  concerned,  the  distance,  and  the  unfinished  state  of  the 
stations,  have  been  performed  with  niuch  regularity.  Many  of 
the  detentions' have  arisen  from  trivial  causes,  and  some  from  a 
deficiency  of  locomotive  engines,  which  has  already  been  pro- 
vided against  by  an  order  for  a  large  additional  supply.  The 
gradients  of  the  railway,  to  prove  the  unfitness  of  which  for  the 
purposes  of  a  main  line  so  much  pains  were  taken  before  Parlia- 
ment and  elsewhere,  have  in  no  instance  been  found  an  impediment. 
The  engines  can  surmount  the  Madeley  summit,  with  a  train  Of 
more  than  200  passengers,  and  their  luggage  (a  load  far  exoeediifg 
the  average),  without  any  material  diminution  of  fepeed ;  nor  is 
there  any  difiiculty  experienced  in  the  *  same  engine  performing  a 
trip  to  Birmingham  and  back  again  in  the  day. 

The  shareholders  were  apprised,  at  a  former  meeting,  of  the 
arrangement  which  has  been  concluded  for  the  use  of  the  Liverpool 
and  Manchester  Railway  by  this  Company.  With  a  single  ex- 
ception, the  business  has  gone  on  harmoniously,  and  to  (he 
'  satisfaction  of  both  parties.  A  difference,  however,  has  tmfor- 
tunately  arisen  on  the  subject  of  the  use  of  the  Liverpool  sAd 
Manchester  Railway,  by  the  Grand  Junction,  on  -  the  Sunday, 
between  the  hours  of  ten  o'clock  in  the  morning  and  four  o'cl^nek 
in  the  afternoon,  contrary  to  an  express  by-law  of  the  Compaify. 
The  arrangement  between  the  Companies  was  concluded  without 
any  mention  on  the  part  of  the  Liverpool  and  Manchester  CoAi- 
pany  of  this  by-law,  although  it  has  long  been  in  existenee.  ^It 
is  to  be  hoped  that  the  Liverpool  and  Manchester  Company  mfilst 
perdeive  that,  although  such  a  regulation  may  be  expedient  Biid 
practicable  on  a  short  line,  it  assumes  a  very  different  chtiractei*'  if 
enforced  to  the  stoppage  of  mails  and  passengers  along  an  entire 
distance  of  100  miles.  The  Directors,  therefore,  while  ttiey 
earnestly  deprecate  the  charge  of  indifference  to  the  observance ^of 
the  8abba;th)  or  a  desire  to  in^nge  the  regulatioms  of  the  JAf^tphol 
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and  Manchester  Company,  fed  that  in  a  case  Uke  this  the  necessity 
of  some  arrangement  appears  to  be  clear  and  inevitable.  In  this 
conviction  they  will  endeavour  to  effect  a  settlement  of  the  question 
satisfactory  to  both  parties,  and  consistent  with  the  exigencies  of 
the  case.  But  they  are  compelled  to  state  that  the  Secretary  of 
the  Post-office,  in  reply  to  an  application  made  with  a  view  to  some 
change  in  the  Sunday  departures,  has  formally  <'  declined  being  a 
party  to  an  arrangement  (for  the  suspension  of  any  of  the  trains  on 
that  day)  that  will  so  vitally  affect  the  public  interests." 

Allusion  has  already  been  made  to  rival  lines  of  railway.  A 
large  portion  of  the  time  and  attention  of  the  Directors  was 
occupied  during  the  last  session  of  Parliament,  in  endeavouring  to 
protect  the  interests  of  the  Grand  Junction  against  the  uncalled-for 
interference  of  competing  lines.  In  their  opposition  to  the  South 
Union,  they  were  completely  successful ;  and,  as  may  be  gathered 
from  the  analysis  of  ihe  receipts,  the  traffic  which  would  be 
abstracted  from  the  Grand  Junction  by  the  Manchester  and 
Stafford  (for  which  an  Act  was  obtained),  cannot  be  a  very 
serious  loss  to  this  Company.  In  the  case  of  the  Birkenhead  and 
Chester  they  were  less  fortunate.  That  Act  was  granted.  Parlia- 
ment having  refused  to  regard  the  project,  brought  forward  with 
the  specious  pretext  of  giving  Chester  an  independent  conununi* 
cation  with  Liverpool,  as  competing  with  the  Grand  Junction 
Railway.  In  order  to  combat  this  scheme  the  more  effectually, 
the  Directors  caused  surveys  to  be  made  for  a  line,  to  leave  the 
Grand  Junction  at  Moore,  and  crossing  the  Mersey  at  Fiddler's 
Ferry,  to  join  the  Liverpool  and  Manchester  at  Huyton ;  by  which 
seven  mfles  would  be  saved  in  distance,  besides  avoiding  the 
Newton  inclined  plane,  as  well  as  the  Sutton  and  Whiston  inclines 
on  the  Liverpool  and  Manchester  Railway.  Plans  and  sections 
for  this  line  are  deposited,  and  the  Directors  are  disposed,  with  the 
concurrence  of  the  proprietors,  to  apply  for  an  Act  in  the  ap- 
proaching session.  The  cost  is  estimated  at  250,000/1,  which  may 
be  raised  either  by  loans,  or  by  a  mode  perhaps  more  preferable-r— 
the  creation  of  additional  shares. 

The  Directors  have  to  call  the  attention  of  the  shareholders  to 
another  improvement  of  the  line,  which,  though  on  a  minor  scale, 
may  not  be  less  important  in  its  consequences.  They  allude  to  the 
effecting  of  a  more  convenient  and  direct  communication  between 
the  London  and  Birmingham  and  Grand  Junction,  at  Birmingham. 
From  the  best  information  which  they  can  obtain,  they  are  satisfied 
that  the  destination  of  a  large  majority  of  persons  travelling  upon 
the  Railway  is  to  parts  beyond  Birmingham ;  and  to  these,  the 
annoyance  and  loss  of  time  in  the  change  of  coaches  and  trans- 
ferring of  luggage  win  be  a  constant  source  of  complaint.  To  such 
as  are  unacquainted  with  the  localities,  it  may  be  necessary  to  state 
that  the  two  railways,  though  coming  from  opposite  points,  enter 
Birmingham  almost  parallel  to  each  other;  the  consequence  of 
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which  ifly  that  the  coaches,  having  arrived  bj  the  one  line,  must 
De  turned  singly  upon  a  turn-plate,  and  remarshalled  in  a  trains 
before  they  can  depart  on  the  other.  It  is  to  avoid  this  detention 
that  the  Directors  propose  to  carry  an  embankment  from  the 
present  temporary  station  at  Vauxhall,  to  join  the  London  and 
Birmingham  about  a  mile  from  their  own  station.  The  length  of 
this  branch  will  be  about  three  quarters  of  a  mile,  and  the  cost  of 
making  it  is  estimated  at  20,000^.  to  25,000/.  The  object  is  not 
so  much  the  saving  of  distance  as  of  time.  It  would  reduce  the 
stoppage  at  Birmingham  to  a  few  minutes,  and  would  enable  the 
train  to  proceed  uninterruptedly  for  200  miles,  with  merely  a 
change  of  engine  at  Vauxhall,  where  a  fresh  one  would  be  in 
readiness  to  start,  whether  the  train  was  before  or  after  its  time. 
Overtures  have  been  made  by  the  Directors  of  the  London  and 
Birmingham  Board  to  join  in  this  arrangement,  and  to  admit  this 
Company  to  the  use  of  their  station^  in  Curzon-street,  for  such 
portion  of  their  traffic  as  belonged  exclusively  to  Birmingham. 
The  former  proposal  was  positively  declined ;  and  the  latter,  though 
icceded  to,  was  coupled  with  conditions,  which,  in  the  Directors.* 
o{)inion,  rendered  the  acceptance  of  it  incompatible  with  the  free 
i^nd  independent  management  of  their  own  line.  Under  these 
circumstances,  the  Directors  recommend  the  proprietors  to  authorise 
fhem  to  take  the  necessary  steps  for  the  construction  of  the  Branch 
Line  at  the  expense  of  this  Company.  They  are  convinced  that 
sooner  or  later  the  public  will  demand  this  accommodation ;  aud 
under  this  impression  they  shall  regret  the  expenditure  of  a  large 
sum  of  money  in  erecting  a  complete  passenger  station  in  Curzon* 
|$treet,  which  in  a  few  years  will  be  superseded.  Flans  andspecifir 
itotions,  however,  are  now  advertised ;  but  it  is  a  subject  deserving 
of  serious  consideration  whether  the  commencement  of  the  works 
Sh<)uld  not  be  postponed  for  the  present.  Meanwhile  the  station 
for  merchandize  may  be  proceeded  with ;  and  the  communicati<Hi 
with  the  London  and  Birmingham  Line,  at  the  termination  in 
Curzon-street,  completed. 

A  statement  of  accounts  will  be  laid  before  the  meethvg,  by 
whieh  it  will  be  seen  that  the  capital  expended  wpon  th«  works^ 
including  the  purchase  of  the  Warrington  and  Newton  Raiiway, 
and  of  engines,  coaches,  and  waggons,  up  to  the  SOth  June»  is 
1,46^811/.  4s.  5d. 

There  is  still  remaining  lOL  uncalled,  of  which  5/kpersfaai«  wifl 
be  required  in  the  present  year ;  and  the  rest  in  the  first  half  of  'die 
next,  for  the  completion  of  the  road^the  stations,' and  for  .the 
purchase  of  addiiional  stock. 

'  The  1Dir6etoni- cannot  condude  their  report  without  a  special 
notice  of  the  professional  services  of  those  who  have  been  the  most 
prominently  engaged  upon  the  undertaking  from  first  to.  last.  To 
Mr.  Stephenson,  whose  connesioa  with  the  Company  ceased  very 
icon  ^Efiber  the  commencement  of  the  works,  belongs  the  merit  of 
having  pointed  out  the  formidable  engineering  difficulties,  of  a 
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portion  of  the  line  as  originally  laid  out,  and  of  substituting 
another,  though  of  some  sacrifice  in  point  of  distance,  which  th« 
result  has  shown  to  be  both  practical  and  economical. 

The  execution  of  the  works,  with  all  the  variety  of  detail 
belonging  to  it,  has  devolved  wholly  upon  Mr.  Locke,  the  engineer 
in  chief,  who  has  devoted  himself  to  the  discharge  of  his  responsible 
duties,  with  an  ability,  zeal,  and,  above  all,  an  untiring  energy, 
which  have  fully  justified  the  implicit  confidence  which  has  been 
reposed  in  him  on  all  occasions ;  and  it  is  a  gratifying  reflectioD, 
that  he  has  earned  for  himself,  in  the  service  of  this  Company,  a 
i*eputation  which  will  confer  upon  him  those  solid  advantages  which 
are  the  sure  reward  of  professional  distinction. 

In  negotiating  for  the  purchase  of  land,  in  the  settlement  of 
claims  for  compensation,  imd  in  the  general  legal  business  of  th« 
Company,  the  Directors  have  received  the  most  efficient  assistance 
from  their  law  adviser,  Mr.  Swift ;  but  his  abilities  have  been  n^ore 
conspicuously  displayed  during  the  several  Parliamentary  cam* 
paigns  in  which  he  has  been  engaged  on  behalf  of  the  railway ;  e 
brapch  of  practice  requiring  much  tact,  judgment,  and  discretion. 
The  duties  of  Treasurer  and  Secretary  have  been  ably  executed 
by  Mr.  Chorley ;  and  the  order  and  regularity  of  his  office,  and 
the  correctness  of  the  books  and  accounts,  are  highly  creditable  to 
his  superintendence.  New  duties  have  also  fallen  upon  him  since 
the  opening  of  the  railway,  which  he  has  cheerfully  and  zealously 
performed. 

Though  much  has  been  accomplished,  much  remains  to  be  done, 
before  tiie  concern  can  be  brought  to  that  state  of  completenes9 
and  efficiency  which  can  alone  secure  the  interest  of  the  proprietors 
and  the  favour  of  the  public.  The  Directors  do  not  despair  of 
overcoming,  in  due  time,  every  difficulty ;  but  for  the  present  they 
claim  that  indulgence  and  forbearance  which  it  is  only  reasonably 
should  be  shown  during  the  infancy  of  every  undertaking. 

Liverpool,  Sept,  7,  1837*  John  Moss,  Chairman. 

Statement  of  Receipts  and  Expenditure,  to  June  30<A,  18S7« 

Coital,  90)1  called  on   10,406  £.        ».    A 

shana        936,000    0  0 

518   WarriDgtoD    and    Newton 

shares,  at  par  of  100/.    .     .  .    51,800    0  0 

987,800    0  0  > 

Jjtm  aums  expended  by  the  late  Liverpool  and 

Birmingham,  and  Birmingham  and  Liverpool 

Companies,  previously  to  the  formation  of  this 

Company,  in  their  unsuccessful  endeavour  to 

obtain  on  Act  of  Incorporation 98,226  18  5  \ 

— — 861.874    S    7 

Loans 491,957    0  0 

Amount  borrowed  to  replace  loans 

—notice  to  repay  which  has 

given      . 46,000    0  0 

636.967    0    • 

Interest  on  Bank  account  and  from  Exchequer  Bills      ....      9,233    1 
Due  to  contractor8«-Balance  of  reserves        4,886  16 

£1,612,160^ 
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Expended. 

Parliamentary  expenses              22,7^7  10  4 

Land  and  compensation '.  211,230    6  11 

Law  charges,  conveyancing,  stamps,  Ac,  together  with  payments 
for  advertising,  travelling,  and  other  expenses  and  disburse* 
ments  connected  witb^  the  law  department  and  Parliamentary 

bushiess ,     .        .  20,794    0  8 

Contracts  for  works      .........  748,098    5  3 

Bngineering  and  surveying  expenses 23,823  18  3 

Q«neral  dhaiges  and  office  expensos,  including  advertising,  printing, 

rent,  Treasurer's  and  Clerks*  salaries,  &^           ^        ...  4^551    5  10 

Pirection ^       .  3,134    5  0 

ThiveUing 1,240  15  2 

Stations 8,222    7  H 

Locomotive  engines  and  tenders .  17)141    0  0 

Building  carriages  and  waggons         ......  65)849    0  8 

Rails,  chairs,  and  keys ,  254,428    3  9 

Sundry  disbursements  connected  with  coaching  establishment      .  192    0  10 

Purchase  of  Warrington  and  Newton  Line,  less  surplus  income  •  65,479    6  0 

Interest  on  loans 22,270  18  3 

Cash  in  bankers*  hands             25,835  17  4 

Arrears  of  calls,  less  amount  of  Warrington  and  Newton  interest 

«pt  yet  called  for 16,50218  7 

iei.512,15004 
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The  Fourth  Half-yearly  General  Meeting  of  the  Great  Western 
Railway  Company  wsus  held  at  Bristol,  August  31,  1837) 
Robert  Bright,  Esq.,  in  the  Chair. 

Since  the  last  half-yearly  meeting  of  the  proprietors,  the  course  they 
have  so  repeatedly  approved  of  expediting  the  works  for  the  early 
completion  of  portions  of  the  railway,  has  been  steadily  pursued 
by  the  Directors ;  without,  however,  disregarding  the  ultimate  and 
important  object  of  the  Company  in  the  formation  of  the  entire 
line  between  London  and  Bristol,  within  the  shortest  possible 
period. 

The  chief  progress  has  naturally  been  made  in  the  line  between 
London  and  Maidenhead,  which  has  always  been  stated  to  offer 
the  greatest  capability  of  rapid  construction,  combined  with  a 
large  comparative  return  for  the  capital  expended  on  it. 

It  will  be  in  the  recollection  of  the  proprietors,  that  a  Bill  was 
only  introduced  in  the  last  session  for  making  the  railway  between 
Acton  and  Paddington,  a  distance  of  four  miles,  comprehending 
some  heavy  earth-work  to  be  executed,  as  well  as  the  construction' 
of  the  London  station  of  the  Company.  A  very  unexpected 
delay  in  obtaining  that  Bill,  under  circumistances  which  the 
Directors  could  not  control,  materially  retarded  the  commence- 
ment of  some  of  the  works,  which  could  not  be  safely  commenced 
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Without  the  sanction  of  Parliament;  but  they  have  pleasure  in 
stating  that,  although  the  Royal  Assent  was  only  given  on  the 
3d  of  July,  the  contract  works  between  Paddington  and  Maiden- 
head are  in  such  a  state  of  forwardness  as  to  ensure  their  com- 
pletion early  in  October.  The  time  necessary  for  laying  the 
permanent  rails  in  a  manner  quite  satisfactory  to  the  engineer,  in 
addition  to  circumstances  previously  alluded  to,  may  probably 
induce  the  Directors  to  defer  the  opening  of  the  railway  somewhat 
beyond  the  period  first  contemplated ;  but  they  feel  so  strongly 
the  vital  importance  of  attention  to  this  point,  as  well  as  of 
making  every  preparatory  arrangement  for  the  complicated  and 
extensive  business  of  the  line  as  perfect  as  possible,  that  they  have 
resolved  fully  to  attain  those  objects,  before  they  permit  any 
traffic  to  pass  on  the  railway,  even  if  this  should  involve  a  delay  in 
the  opening  until  the  month  of  November. 

Between  Bristol  and  Bath,  every  exertion  has  been  made  on  the 
part  of  your  Directors  to  expedite  the  completion  of  the  line, 
which  the  peculiar  character  of  the  works  would  admit  of,  and 
since  our  last  report,  not  wily  a  real,  but  a  very  evident  progress 
has  been  made  in  them. 

The  bridge  across  the  Avon  at  Neotham  Dam,  which  had  been 
much  delayed,  is  now  proceeding  with  spirit. 

The  entrance,  and  a  considerable  portion  of  the  Brislington 
Tunnel,  is  completed  to  the  full  dimensions ;  and  the  opportunity 
thus  afforded  of  ascertaining  the  effect  of  the  increased  height  and 
breadth  which  have  been  adopted  in  the  tunnels  and  other  works 
of  the  Great  Western  Railway,  has  proved  most  satisfactory. 

The  embankment  across  the  Keynsham  Hams  is  completed; 
and  the  rate  of  progress  at  the  next  embankment,  that  at  Saltford, 
has  gradually  increased  during  the  last  few  months,  and  at  present 
the  work  is  advancing  with  great  rapidity. 

These  constitute  the  heaviest  works  upon  this  portion  of  the 
line.  Considerable  delay  has  occurred  in  obtaining  possession  of 
the  property  at  the  entrance  to  Bath,  which  has  necessarily 
retarded  the  commencement  of  the  works  at  this  point.  These 
impediments  have,  within  a  few  days,  been  entirely  removed,  and 
immediate  steps  will  be  taken  to  commence  operations. 

During  the  last  session  of  Parliament  a  Bill  has  been  obtained 
authorising  such  a  deviation  of  the  line  as  enables  the  Company  to 
avoid  the  intended  tunnels  at  Sonning  and  Purley,  thereby  leaving 
the  railway  without  a  single  tunnel  from  London  to  Corsham,  a 
distance  of  ninety-six  miles ;  and,  although  the  necessity  of  pro- 
curing the  sanction  of  Parliament  to  these  improvements  has 
occasioned  some  postponement  of  the  works  between  Reading  and 
Chippenham,  yet,  as  the  operations  in  the  neighbourhood  of  the 
latter  place  are  proceeding  with  activity,  it  will  not  materially 
affect  the  period  of  their  final  completion ;  it  being  fully  expected 
that  the  line  to  Twyford  (within  four^  miles  of  Reading)  will  be 


eompleled  in  June  next,  to  the  town  of.  Reading  itmHi  in  Hbe 

following  autunin ;  and,  at  about  the  same  time,  a  further  distaaoe 
of  fifteen  miles  to  Dudcot,  where  it  paasea  within  ten  miles  of 
Qxford, 

The  several  shafts  at  the  Box  Tunnel  are  nearly  finished^  and 
the  contracts  for  a  considerable  portion  of  the  tunnel  itself  adver- 
tised. To  the  assertions,  so  confidently  promulgated,  that  serious 
difficulties  had  arisen  from  the  water  found  in  the  atsata  through 
which  it  passes,  it  may  be  briefly  replied,  that  the  quantity  hitherto 
met  with  has  been  frequently  insufficient  for  the  onlinary  purposes 
of  the  masonry. 

,  In  acknowledgment  of  the  zealous  and  indefatigable  attention  of 

Lord  Whamclifie,  as  Chairman  of  the  Committee  on  the- Act  of 

Incorporation,  in  the  House  of  Lords,  the  viaduct  over  the  Brent 

'Valley  has,  by  his  Lordship's  permission,  been  named  the  Wharn- 

clifie  Viaduct. 

Two  vacancies  in  your  direction,  occasioned  by  the  retirement 
of  Mr.  Wildes  from  the  London,  and  Mr.  Roch  from  the  Bristol 
Committee,  have  been  filled  up,  in  accordance  with  your  Act,  by 
the  election  of  Mr.  Charles  Russell,  and  Mr.  Frederick  Ricketts ; 
the  former,  from  his  late  situation  as  Chairman  of  the  Committee 
on  your  Bills,  &c.,  in  the  House  of  Commons,  peculiarly  acquiunted 
with  the  interests  of  our  undertaking ;  and  the  latter,  one  of  its 
earliest  promoters,  and  Chairman  of  the  Bristol  and  Exeter  Railway 
Company.  Mr.  Russell  resides  in  L<dndon,  and  Mr.  Rieketts  in 
BristoL 

Whibt  there  can  be  no  doubt  that  the  new  Standing  Orders  of 
the  House  of  Commons,  as  relating  to  the  conditions  under  which 
future  Railway  Bills  are  to  be  introduced,  must  be  highly  bene* 
ficial  to  existing  Companies,  it  is  a  source  of  great  gratification 
to  your  Directors  to  report  to  you,  that,  although  your  own 
Deviation  and  Extension  Bills  were  obtained  in  the  most  ad- 
vantageous form,  every  Bill  introduced  into  Parliament  during 
the  late  session,  the  operation  of  which  could  have  been  injurious 
to  the  Great  Western,  has  failed.  Thus  rdeased  from  the  inter- 
ference of  their  projected  rivab,  your  great  ancillary  lines,  the 
Cheltenham  Union  and  the  Bristol  and  Exeter,  wUl  soon  be 
carried  on  under  the  most  favourable  circumstances,  possessing 
themselves  exclusively  of  most  important  districts,  and  securing 
to  themselves,  and  to  your  Company,  an  intercommunication 
which  will  be  of  the  greatest  value.  The  early  formation  of  the 
whole  line  to  Exeter,  through  which  the  entire  south-western 
communication  with  the  metropolis  will  be  poured  into  your 
trains  at  the  common  terminus,  is  looked  to  by  your  Directors 
with  the  greatest  interest 

In  more  particularly  adverting  to  the  progress  of  the  works,  it 
may  be  stated,  that  3,000  tons  of  iron  rails,   and  a  sufficient' 
quantity  of  timber  for  the  construction  of  the  permanent  railway 
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between  London  and  Maidenhead,  and  between  Bristol  and  Bath, 
have  been  taken  on  contract  at  prices  advantageous  to  the  Conir 
pany*s  interest,  and  that  a  supply  of  the  requisite  Dumber  of 
engines,  carriages,  and  trucks,  for  present  purposes,  has  been 
provided  for  the  most'  part  by  contracts,  made  on  public  tender. 
The  Directors,  feeling  most  ani^ious  to  introduce  a  system  of  strict 
economy  in  this  department,  have  resolved  immediately  to  form  an 
establishment  for  the  conlstrnction  and  repair  of  common  carriages, 
waggons,  and  trucks,  in  a  manner  which  they  believe  will  lead  to. 
a  considerable  saving  of  expense. 

The  verdicts  given  in  various  cases  recently  submitted  to  the 
decision  of  a  jury,  have  afforded  just  ground  of  satisfaction  to  the 
Directors ;  to  which*  it  may  be  added,  that  the  only  two  injuuctions 
obtained  against  the  Company  were,  upon  argument,  dismissed 
with  costs  ageunst  the  parties. 

The  space  allotted  for  the  depot  in  London,  for  goods,  will,  for 
the  present,  be  employed  as  a  temporary  station  for  passengers 
until  the  permanent  buildings  can  be  erected,  and  the  several 
stations  between  London  and  Maidenhead  have  been  determined. 
on  with  a  view  to  the  public  convenience  of  the  towns  and  places 
contiguous  to  the  line,  arranged  on  such  a  system  as  to  attract  the 
utmost  amount  of  traffic  to  the  Railway. 

An  enactment  in  the  Bill,  however,  precludes  the  Directors, 
from  constructing  any  station  or  depot  within  three  miles  of  Etoii^ 
College  without  the  consent  of  the  Provost  and  Fellows  of  that. 
Establishment,  which,  it  is  feared,  will  deprive  the  public  of  that 
accommodation  to  which  they  would  otherwise  be  justly  entitled 
at  the  hands  of  the  Company.  The  trains  will,  of  course,  convey 
any  passengers  who  may  be  desirous  of  travelling  to  or  from  the 
neighbourhood  of  Slough,  and  the  Directors  can  only  regret  that 
they  are  not  at  liberty  to  provide  the  ordinary  conveniences  of  a 
station  for  persons  waiting  there  to  be  received  on  the  railway. 

Arrangements  are  in  progress  for  the  conveyance  of  the  mails, 
as  well  as  with  the  coach-proprietors,  post-masters,  &c.,  for  pro-  [ 
viding  means  in  connexion  with  the  railroad,  for  the  continuation 
of  journeys  by  coaches  and  posting  beyond  Maidenhead,  to  alt 
places  on  the  same  route ;  and  it  is  confidently  believed  that  these, ' 
together  with  the  extensive  and* increasing  traffic  demonstrable  on. 
the  lines  already  opened,  will,  ere  long,  realize  the  most  favourable^ 
onticipationa  of  .the  success  of  your  Company.  ^^ 

The  accounts  to  the  30di  of  June  are  appended  to  this  Report ; 
and  the  Directors,  having  fWlly  considered  the  propriety  of  sub- 
mitting to  the  Company  the  Clause,  No.  239,  in  their  Act,  giving  a 
diaeretionary  power  to  the  proprietors  of  raising  money  by  mort- 
gage in  anticipation  of  their  capital,  think  it  right  to  acquaint  you 
that  they  propose  to  recommend  the  exercise  of  that  power,  as 
soon  as  1,250,000/.  shall  have  been  received,  with  a  view  to  limit 
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or  defer  the  future  calls  on  the  proprietors  to  such  extent^  and  in 
such  manner,  as  may  hereafter  be  determined. 

Robert  Bright,  Chairman. 


StatemefU  of  Receipts  and  Payments  to  the  20th  of  Juncy  1837. 
Amount  received  on  account  of  capital,  to  June  30,  1837.      .     1,062,970    (^    0 
Ditto  on  account  of  interest  on  investments,  &c.      .  6,546    6    8 

Ditto  for  registration  fees,  &c.        .        •        .        .  510    2    6 

£1,060,026    9    2 

Expenses  before  the  Act,  to  October  24,  1^5, 
as  per  statement £88,710  10  11 

Payments  to  December  31,  1835    .        .    .  4,322     1    5 

Ditto    to  June  30,  1836         .        .        .        92,512    9    6 
Ditto    to  December  31,  1836    .        .    .      258,470  13    4 

Payments  from  the  \st  of  Janwiry  to  ike  30^A  ofJune^  1837. 

Land  and  compensation    .    .    77)790    3  6 
Contracts  for  works      .    .    .  211,932  19  9 
Freehold  premises  in  Princes- 
street    5,090  16  6 

Engineering,  surveyors,  &c.  .    10,157  12  9 

768    4  8 

292    2  0 

2,314     5  6 


Advertisements,  printing,  &c. 
Travelling  expenses  .  .  . 
Land  valuers  purchasing  land 
Law  charges,   conveyancing, 

and  costs  of  title  .  .  . 
Parliamentary  expenses  .  • 
Office   expenses,    directions, 

salaries,  postages,  &c.   •     . 


1,467  19  9 
3,391  5  6 

3,294  13  10 


316,500  3  9 


760,515  18  n 
£299,510  10  3 


Robert  Bright,  Chairman, 


General  Abstract  of  Expenditurey  from  the  parsing  of  the  Act  to 
^Oth  JunCy  1837. — Half-yearly  Statements. 

Rendered  to  the  pro-       _ 

to30  June,!  836. 
£.     s.    d. 
61,922  10  10 
15,354  12    4 


prietors,  to  .  . 


Land  and  compensation . 

Contracts  for  works  .  .  . 

Freehold  premises  in 
Princes-street 

Engineering,   surveyors, 
&c. I 

Printing  and   advertise- 
ments    

Travelling  expenses    . 

Land  valuers  purchasing 
Land 

Law  charges,  oonveyanc 
ing,  and  cost  of  title 

Parliamentary  expenses 

Office  expenses,direction, 
salaries^  postages,  &c. 


31  Dec.  1835. 

£.     t.    dn 

2,440  10    0 


f( 


(( 


(« 


«    (( 


W       €t 


fi       *t 


103  16    6 
108    8    2 


t( 


M        U 


1,669    6    9 


4,322    1     5 


ti 


«    (I 


10,769  17    8 

395  11    7 
242    3    6 


44  11    0 


3,883    3    8 


92,512    9    6 


to  31  Dec.  1836. 

£»       s.    d. 

136,910  11    0 

88,556  11    6 


10,103  10    0 

11,638  17    2 

380    7    5 
373    2  to 

729    4    0 

3,865  13    3 
3,039  10  10 

2,883    5    4 


258,470  13    4 


to30Jime,1837. 
£.      t.    d. 
77.790    3    6 
211,932  19    9 


5,090  16  6 

10,157  12  9 

768  4  8 

292  3  0 

2,314  5  6 

1,467  19  9 

3,391  6  6 

3,294  13  10 


Total. 
£.      $.   i . 
279,063  IS    4 
315,844    3    7 


316,500    3    9 


16,194    6  6 

33,556    7  7 

1,548    0  2 

1,015  15  5 

3,043    9  6 

5.378    4  0 

6,430  16  4 

11,730    9  7 


£671,805    8    0 
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GREENWICH    RAILWAY. 

Separt  of  James  Walker^  Esq^y  Civil  Engineer,  on  the  Works  of 
the  London  and  Cheenwich  Railway,  made  the  25th  of  August, 
1837. 

Mr.  Yates  (Deputy  Chairman  of  the  London  and  Greenwich 
Railway)  having  called  apon  me  and  informed  me  that  a  Com- 
mittee of  Inquiry  of  the  Proprietors  were,  with  the  concurrence  of 
the  Directors,  desirous  that  I  should  survey  and  report  on  the 
work,  I  attended  a  Meeting  at  the  Railway  Office  on  the  same  day 
(the  15th  of  August),  when  Mr.  Yates  and  several  members  of  the 
Committee  were  present;  and  I  was  then  instructed  to  furnish 
a  statement  of  my  opinion  of  the  present  condition  of  the  works^ 
in  reference  to  their  construction,  state  of  repairs,  and  security^ 
and  whether  the  design  and  execution  of  the  works  are  calculated 
to  answer  the  purposes  intended,  and  also  to  point  out  the  nature 
of  any  defects  I  might  discover  in  any  of  the  above  respectsi  and 
the  manner  and  expense  of  rectifying  them. 

Having,  since  the  above,  surveyed  the  works  of  the  railway 
with  Mr.  Landmann  and  his  assistant,  Mr.  Finhom,  and  also  with 
Mr.  Whishaw,  an  uninterested  engineer,  who  has  paid  particular 
attention  to  this  railway  from  its  commencement  and  during  the 
progress  of  the  work,  for  his  publication  on  this  and  other  rail- 
ways, I  have  now  briefly  to  report  my  opinion  of  the  principal 
parts  separately,  from  which  my  general  opinion,  as  above 
requested,  will  be  deduced. 

Piers. — The  brick  piers,  which  support  the  arches,  are  the 
most  expensive  and  important  feature  of  the  work.  These  cany 
the  Railway  for  its  whole  length,  and  are  founded  at  various 
depths,  from  four  to  twenty-three  feet,  under  the  surface,  as  the 
nature  of  the  ground  varied.  For  about  a  quarter  of  a  mile, 
between  the  quarter  and  half  mile  from  the  London  or  west  end, 
the  parapet  shows  a  line  irregular  in  direction,  and  to  the  extent  at 
one  point  of  nearly  six  inches  below  the  proper  level,  which  is  only 
to  be  accounted  for  by  a  settlement  of  the  ground,  or  of  the  con- 
crete foundation,  at  three-quarters  of  a  mile  from  the  west  end ; 
also  a  few  of  the  piers  appear  to  have  sunk,  though  not  so  much 
as  the  above,  but  the  principal  sinking  has  been  in  about  twenty 
of  the  piers  near  the  common  sewer,  called  Earl  Sewer,  to  the 
extent,  in  the  middle,  of  fourteen  inches.  The  former  of  these  is, 
I  think,  reasonably  accounted  for  by  the  very  rapid  way  in  which 
the  work  was  built  and  loaded,  and  the  latter  by  the  great  depth 
to  which  the  Earl  Sewer  works  was  obliged  to  be  carried ;  but  I 
do  not  think  this  cause  sufficient  to  account  for  the  settlement  of 
so  many  piers  had  they  been  well  founded.  The  piers  that  have 
settled  have  generally  a  leaning  towards  the  sewer — a  few  of  them 
Co  the  extent  of  four  inches  in  the  height.    The  arches  now  form  a 
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prerentive  to  the  fiirther  leaning  over,  and  Mr.  Landmann  BBSutes 
me  that  for  fourteen  months  the  settlement  of  these  piers  has  not 
increased.  The  state  of  the  cemented  string  over  the  piers,  which 
exhibits  a  defect  at  only  two  of  the  piers  close  to  the  sewer,  cor- 
roborates Mr.  L.'s  statement,  and  neither  in  these  nor  in  the  piers 
near  the  upper  end,  already  referred  to,  nor  in  any  other  of  about 
seven  hundred  to  eight  hundred  piers  along  the  whole  length  of 
the  line,  including  the  arcade,  although  founded  at  various  depths^ 
and  on  different  soib,  as  has  been  named,  have  I,  or  either  of  the 
two  assistants  who  accompanied  me,  been  able  to  discover  the 
smallest  crack  or  fracture  in  a  single  brick.  This  is  very  credit- 
able and  satisfactory.  The  bricks  are  sound,  the  mortar  excellent,' 
the  workmanship  not  the  best,  but  respectable ;  and,  on  the  whole, 
I  cannot  discover  any  reason  for  at  all  doubting  the  security  and 
permanency  of  the  piers,  which  I  consider  on  the  whole  a  good 
and  substantial  work. 

Arches. — The  materials  of  the  arches  are  the  same  as  of  the 
piers,  but  from  the  nature  of  the  work,  particularly  the  soffit,  or 
under  part  of  the  arch,  more  care  is  required  to  make  the  work 
look  well,  by  removing  the  superfluous  mortar,  and  pointing  after 
the  centres  are  struck.  This  care  not  having  been  taken,  the 
work  looks  rough.  Where  the  mortar  is  deficient  in  the  joints^ 
some  filling  up  is  requisite:  this  should  be  done»  not  for  appear- 
ance only,  but  also  for  use:  the  expense  would  be  smalL  For 
a  considerable  length  towards  the  middle '  of  the  line,  the  arches 
have  been  begun  before  the  centres  for  them  were  placed,  and  the 
curve  is  very  imperfectly  preserved :  this  is  another  eye-eore,  and 
on  the  whole  the  arches  appear  to  have  been  done  with  less  care  and 
greater  hurry  than  the  piers.  Although  the  work  is  generally 
sound,  and  notwithstanding  the  great  wear  that  came  upon  ihtm 
so  soon  after  they  were  turned,  there  is,  with  the  exception  I  shall 
presently  notice,  no  appearance  of  failure ;  but,  on  the  contrary, 
the  experience  that  has  been  had  gives  reason  for  confidence  in  the 
general  design  of  carrying  a  railway  upon  arches. 

It  appears  that  a  few  of  the  arches,  not  exceeding  four  in 
number,  after  being  turned  were  obliged  to  be  taken  down.  I 
have  been  particular  in  my  inquiries  as  to  these,  and  my  con- 
clusion is,  that  it  was  confined  to  arches  from  which  the  temporary 
support  was  improperly  removed  too  soon,  or  before  they  were 
abutted  by  other  arches,  and  therefore  these  form  a  [no  ?]  criterion 
for  any  general  opinion.  The  exception  to  which  I  have  above 
referred,  is  a  bulging  out  of  the  face  of  the  spandril  walls  of  some- 
of  the  arches,  and  in  some  cases  a  slight  separation  in  the  bricks  of 
the  arch  itself,  caused  by  the  action  of  the  trains  tending  to  press 
out  laterally  the  material  upon  which  the  blocks  are  bedded,  when' 
that  material  is  of  a  soft  nature :  this  pressure  is  communicated  to 
the  side  wall,  which  in  some  cases  has  yielded  to  it,  and  in  oth^r 
cases  a  separation  or  fracture  in  the  arch  is  visible.     Mr.  Land**' 
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nuum  infonns  me  that  the  above  is  entirely  confined  to  the  arches^ 
which,  to  saye  time  and  expence,  he  was  arged  to  fill  over  with  an 
inferior  material ;  that  this  was  only  for  a  mile  in  length,  at  the 
upper  end,  and  that  where  concrete  is  used  there  is  no  apparent 
tendency  to  bulge  or  separate.  My  survey  confirms  this,  with  the 
exception  of  about  two  spandriLs  only,  but  I  think  it  would  be  well 
Aot  to  confine  to  the  mile  the  means  Mr.  L.  is  properly  taking  to 
prevent  the  evil  by  iron-tie  bars  extending  across  the  width  of  the 
arch,  and  built  into  the  spandril  walls  on  each  side. 

I  did  not  think  proper  to  have  openings  made  for  examining  the 
concrete,  but  in  two  places  at  the  upper  end,  which  I  found  open 
for  placing  the  bars,  it  was  not  good. 

DrainagBw— In  the  upper  mile  and  half,  the  rain  which  lalla 
upon  the  line  is  carried  by  a  small  drain  to  the  end  of  each  pier ; 
and,  with  the  exception  of  the  arcade,  where,  from  the  length  of 
the  arches,  the  water  does  not  run  off,  there  is  very  little  leakage 
indeed  through  the  arches.  In  thcT  eastern  half  the  water  is  con« 
'veyed  by  a  brick  surface-drain  to  the  lai^  piers,  and  thence 
through  a  vertical  drain  in  the  body  of  the  pier  to  the  bottom^ 
where  it  is  discharged  at  the  surface  of  the  ground  through  an 
opening  in  the  pier.  There  are  modifications  of  this  plan  i^ 
different  piers,  which  show  a  want  of  decision  as  to  which  is  the 
best,  but  generally  it  has  not  answered  so  well  as  the  plan  of 
drainage  at  each  pier.  The  rain  gets  down  by  the  side  of  the 
Uocks,  under  the  level  of  the  surface-drain ;  and  when  this  is  so, 
it  is  extremely. difficult,  by  any  covering  or  cementing  of  the  arch»' 
to  prevent  a  moisture  through  the  brickwork.  The  defect  appean,^ 
more  or  less,  in  most  of  the  arches  for  two  miles  in  length.  In 
some  cases,  after  a  very  heavy  rain,  when  I  took  the  opportunity 
to  examine  it,  the  water  was  dropping  through  the  arches. 

Tins  is  an  imperfection ;  but  the  leakage  is  not  generally  such 
as  to  cause  danger ;  on  the  contrary,  I  think  that  time  will  dose 
most  of  thenu  It  would  be  wrong,  however,  to  trust  entirdy  to 
this,  for  fear  of  the  frost  injuring  the  bricks  where  the  worst 
leakage  is.  Means  should  also  be  taken  to  clear  the  foundations 
of  the. piers,  and  the  space  generally  under  imd  at  the  side  of  the* 
aiielies,  of  rain  water,  by  a  culvert  having  openings  into  the  side 
ditehes. 

<  There. is  as  yet  no  provision  of  this  kind — a  proof  of  the  stability 
of  the  |Hers,  and  that  Mr.  Landmann  was.  not  afraid  of  testing 
them ;  but  the  appearance. must  be  bad  in  winteir,  even  now  it  is  by 
no  laeans  creditable. 

'i  BHiira^ES*«^The  viaducts,  or  bridges,  under  the  line  nre  nvh 
iiberoiis,'and,  with. one  esception,  are  built  of  brick  of  various' 
spans^  and  some  of  very  great  obliquity  and  difiiculty.  I  have 
never  seen  brick-work  applied  more  boldly,  or,  so  €ar  as  present 
a|4»earaaceB  go,  with  greater  success,  for  I  scarcely  noticed  the 
•oudiest  ftftctuie,  or  fiiilure  of  any  kind,  in  any  one  bridge  upon^ 


286  ORBEKWICH  RAILWAY. 

the  Kne.  The  arches  of  the  bridges  hi&Ye  be^i  pointed,  which 
mueh  impToyes  their  appearance:  the  ^MwkniMMhip  ^»,v- on  the 
whole,  very  creditable.  The  bridge  over  Bermondsey  street  is 
cast  iron,  very  oblique  and  flat,  and  is  entitled  to  the  same 
character  as  the  other  bridges. 

Stone-work. — The  stone-work  is  throughout  well  and  carefully 
done,  and  with  good  materials.  I  did  not  notice  a  bad  joint,  or  a 
fractured  stone. 

Cement  Coping. — The  parapet  walls  are  coped  with  bricks 
built  with  cement,  which  is  covered  over  with  cement  {Mastering, 
to  resemble  stoue  copings  The  cement  covering  is  fractured  and 
out  of  repair  for  a  great  part  of  the  line.  That  this  defect  is 
generally  caused  by  moisture  and  frost,  or  inferior  cement,  and  not 
by  sinking,  is  evident  from  the  cement  string  (of  which  Mr.  Land- 
mann  assures  me  scarcely  any  part  has  been  done  since  the  first) 
being,  with  very  little  exception,  perfect,  even  where  the  coping  is 
the  worst. 

Blocks. — The  blocks,  for  carrying  the  rails,  are  partly  of 
granite  and  partly  of  Bramley  fall — ^the  two  very  best  kinds  of 
stone,  but  some  of  the  granite  is  of  a  very  coarse  quality,  which 
ought  to  have  been  and  probably  would  have  been  rejected  but  for 
the  great  difficulty  which  Mr.  Landmann  states  there  was  in 
obtaining  granite  of  any  kind  within  the  time  fixed  for  the 
opening.     ^ 

Chairs. — The  bottoms  of  the  first  cast-iron  chairs  have^  like 
those  of  most  other  railways,  been  thin  for  the  work.  Several 
have  been  broken  and  replaced  by  new. 

Rails,  &c. — The  iron  rails  in  the  western  half  of  the  line  are  of 
good  quality,  and  have  suffered  very  little  by  the  wear.  From 
near  the  mile-and-a-half  mark  there  is  cm  evident  change  for  the 
worse  in  the  manufacture,  or  welding  of  the  iron,  and  considerable 
defects  already  appear  in  many  of  them.  The  weight  of  rails, 
50  lbs.  per  yurd,  I  consider  sufficient  for  a  passengers*  line,  and 
that  the  form  of  the  rail  is  good.  The  pins  that  connect  the 
chairs  with  the  blocks  are  too  small,  so  that,  for  a  great  proportion 
t>f  the  line,  they  are  loose,  and  hence,  in  a  great  degree,  ijie  rattling 
noise  and  shaking  as  the  carriages  pass  over  them ;  but,  with  so 
heavy  a  body  passing,  with  great  velocity  over  hard  surfaces,  it  is 
difficult,  perhaps  impossible,  to  entirely  prevent  movement.  The 
general  construction  of  this  railway,  as  respects  the  blocks,  Uie 
chairs,  and  rails,  is  nearly  the  same  as  that  of  the  other  great  lines 
of  railway  at  present  in  use,  in  which  an  inconvenience  has  been 
felt  by  the  materials  being  too  hard  and  unyielding,  and  engineers 
are  now  exerting  themselves  to  find  a  jdan  which  shall  possess  a 
degree  of  softness  and  elasticity,  and  at  the  same  time  be  durable. 

The  Great  Western  use  Kyanised  timber  only ;  the  Manchester 
-and  Bolton  Company  are  using  timber  only ;  and  the  Dublin  and 
Kingstown  Company  are  taking  up  the  stone  Uocks^  and  mean  to 
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substitute  tkuber,  by  which  they  calculate  upon  a  great  saving  in 
the  cost  of  engines  working  the  line.  My  opinion  is,  that  the 
arches  of  the  Greenwich  Railway  render  it  peculiarly  adapted  to 
the  use  of  timber,  because  it  may  be  so  laid  as  to  be  less  liable  to 
decay  than  in  solid  embankment,  or  cutting,  and  because,  any 
apprehension  of  injury  to  the  arches,  from  the  shake  of  the  engines, 
would  be  thus  much  lessened ;  so,  also,  the  wear  of  the  engines  and 
rails,  and  the  noise  and  discomfort  to  passengers,  arising  partly 
from  the  hardness  of  the  substructure  and  the  hollow  arches'  close 
parapets ;  and,  to  bring  the  present  rails  into  use^  the  continuous 
bearing  of  the  rail  upon  the  timber  must  be  dispensed  with,  but 
the  length  of  bearing  may  be  lessened  at  a  small  expense  by  inter- 
mediate supports  upon  the  timber.  The  subject  is  very  deserving 
of  the  Company's  early  consideration.  The  cost  would  be  2,000/. 
to  2,500/.  per  mile. 

Having  thus  stated,  in  detail,  my  opinion  of  the  different  parts 
of  the  railway,  I  think  the  fair  conclusion  to  be  drawn  is,  that, 
although  the  works  are  not  perfect  (and  I  know  no  work  of  the 
kind  that  is),  and,  although  there  are  defects  of  the  nature,  and  to 
the  extent  I  have  stated,  yet,  as  respects  the  essentials,  they  are,  in 
design  and  execution,  calculated  to  answer  the  purpose  which 
they  were  intended  to  secure.  The  work  is  not  yet  finished,  and  it 
was  probably  Mr.  Landmann*s  intention  to  do  much  of  what  I 
stated,  but  the  desires  of  the  Directors  may  have  induced  him  to 
do  some  things  hurriedly,  and,  therefore,  not  in  the  best  manner. 

The  expense  of  the  principal  improvement  suggested  by  me  is 
stated ;  but  to  estimate  the  various  minor  alterations  and  repairs 
would  have  required  much  more  detail  of  examination  than  the 
time  limited  for  my  survey  and  report  has  enabled  me  to  make. 

Great  George  Street,  Js.  Walker. 

25ih  August,  1837- 

P.  S. — 26M  August. — Much  rain  having  fallen  this  morning  and 
forenoon,  I  thought  right  to  visit  the  works.  The  necessity  for 
the  culvert  I  recommended,  to  take  off  the  drainage  into  the  side 
ditches,  was  apparent*  The  water  was  standing  in  pools  round 
some  of  the  foundations.  I  observed,  also,  that  very  little  of  the 
rain  that  fell  upon  the  Railway  was  discharged  through  the  drains 
in  the  piers,  which  I  can  only  account  for,  supposing  that  the  con- 
crete and  rubbish  were  absorbing  it,  and  that  the  water  did  not 
get  freely  to  the  drains.  The  dropping  through  the  arcade  had 
increased,  indeed  I  could  find  no  proper  drains  for  discharging  the 
water  I  found  standing  in  considerable  quantity.  Evidently  there 
is  a  want  of  proper  drainage  in  this  place,  which  is  probably  to  be 
accounted  for  by  the  extreme  hurry  in  which  the  arcade,  and  the 
railway  over  it,  was  done.  A  great  part  of  the  evil  would  be 
remedied  by  giving  the  gravel  of  the  way  a  slope  towards  the 
sides^  their  receiving  the  water  in  surface-gutters,  and  conveying  it 
throfugh.the  parapets. — J.  W. 
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hOVDOK   AND  BIRUWQHAU  tkAlhWAX*    >•    .. 

TiTB  Eighth  Half-yearly  General  Meeting  wajs  held  at  Binmo^lmai; 
on  the  18th  August,  1837,  GEORaE  Carh  Glvit,  Ee(][.  &r  tke 

•  chair.  • 

The  Directors  on  the  present  occasion  of  submitting  theit*^  hfltf^ 
yearly  report,  have  the  satisfaction  to  announce,  that  tiiie  expeeta- 
tlon  they  held  out  in  their  last  report  of  a  partial  opetii&g'  of  th9 
line  in  the  course  of  the  present  summer,  to  the  extent  of  tweaty^* 
Oiie  miles  out  of  London,  has  now  been  fully  realized.'  £arty'i)i 
the  month  of  July,  the  engineer  haring  reported  that  die  ^mrior  e# 
the  twenty-four  and  a  half  miles,  between  the  Company's '«tbtkxii|r' 
at  Buston-square,  in  London,  and  Boxmoor,  were  in  a 'fit  slate  M 
ixde,  the  Directors  decided  thsit  this  portion  of  tiie  raflwAy-shoaM* 
be  opened  to  the  public,  on  the  20th  of  diat  month.  The  tnda^ 
commenced  running  accordingly  on  that  day,  and  ahhoogh  th^ 
traffic  has  hitherto  been  merely  derived  from  excuvsions  of  pleasing 
And  curiosity,  and  from  the  journeys  of  the  comparatively  fevf- 
individuals  who  reside  in  the  immediate  vicinity  of  the  line,  and* 
although  the  departures  of  the  trains,  (in  consequence  fk  titles 
progress  of  the  works  connected  with  the  entire  compietloii,  -  «B«t' 
flnishfnr^  Off,  of  this  portion  of  the  railway,)  are  at  present  confined^ 
to  three  from  each  end,  the  number  of  passengers  has  abeadf^. 
^eeeded  anticipation,  and  proved  fully  equal  to  the  meaBB^'For 

their  conveyance.  ** 

•Oh  the    16th  instant,  being  twenty-eight  days  hotd  tii^  ft»t^ 

d^if^ing,  S9,855  pei^ons  had  been  conveyed  by  the  railway^  beiii|fi 

ab  average  of  1,425  per  day,  for  ^hich  the  daily  vei^ipts  krenug^' 

V3SL ;  during  the  last  week  the  daily  average  of  nuabem'  hasi 

aUvanced  to  1,'807,  and  of  receipts  to  189/.  '     ^'     " 

The  Directors  are  assured  by  the  engineer  that  the  works  "whifcha 

at  t)resent  interfere  with  mid-day  trains  will  be  eatirely  completildyi 

and  that  the  whole  of  this  part  of  the  railway  wiB  'be  in  exc6Hs&t» 

travelling  order  in  the  course  of  a  month,  by  which'  time  tiifef^- 

slationak'y  engine  for  the  incline  of  the  extension  fine  witt^be'in'^ 

readiness  ftnr  ^ork,  and  an  ample  supply  of  locomotive  qngfares  ^.! 

tiieir  command.     Full  effect  will  then  be  given  to  -  p^viiionell 

ah*angements,  which  have  been  already  entered  into  'vHtbcthv- 

pHtfcipal  coach  proprietors,  for  bringing  the  paJBsengiere  by*  tbeir* 

rel^ective  coaches  upon  the  railway,  as  hat  as  it  is  ixf  'a  itatb^oCI 

readiness  to  receive  them,  which  arrangements,  and  othefs  ealdolatfcdd'' 

td  bring  an  immediate  and  active  traffic  upon  the  rftihray,*  all  •iJUfff 

parties  concerned  appear  most  anxious  to  carry  on  witkftqnriAj.^ 

wftetievet  the  Directors  feel  satisfied  that  they  are  in  a  sitoAtbiinto 

perform  pilnctually  and  efficiently,  what  the  Coinpany.  wlllrfAedi 

have  to  undertake*  "  '".■  ^r  ;/    '>?T*o  ci 

'  The  Directors  caiinot  but  notteothe  great  advantages atinngriyjoain 

tie  ^HMkial  bpeiiing  of  su^eessU^  pMtilMis  ^f  tkecTailwa^<^(i<i|^j^idiy> 


>    , 


tttiMtjr  being  tkus  afforded  for  organizing  the  arrangements  required 
in  the  carrying  department^  and  for  progressively  adapting  them 
with  the  benefit  derived  frcmi.  experience  on  a  smsdi  scale,  to  more 
ffi(|ended  operations,  whilst  the  road  is  becoming  gradually  and 
safely  consolidated,  and  an  important  revenue  is  afforded  by  a 
Itoiiled  Bim^ber  of  passengers'  trains. 

.  The  advimee  made  towards  the  entire  completion  of  all  the  works 
^  the  IfOodon  and  Birmingham  Railway,  and  the  near  approach 
of  the  time  at  which  the  whole,  line  will  be  opened  to  the  public, 
•ppeiir  to  the  Directers  to  require  on  their  part,  a  conmiunlcatioii 
W  the  prof»rietOFs  of  the  most  exact  information  which  it  is  now  in 
their  power  to  obtain,  as  to  the  ultimate  cost  of  the  whole  under- 
tiJcing,  the  periods  at  which  each  portion  of  it  may  be  reasonably 
^xpeeted  to  be  opened  for  business,  and  the  probable  traffic.  They 
bave^  in  consequence,  required  from  the  engineer  carefully  revised 
eatimatesy  of  the  co^  of  all  the  works  in  his  department  which  are 
siiU  unexecuted,  and  such  a  statement  of  the  probable  cost  of  those 
remaining  works,  of  their  entire  sufficiency  for  the  purposes  of  the* 
traffic  of  all  descriptions,  to  be  anticipated  on  opening  the  whole 
Mae,  and  of  the  exact  periods  at  which  in  all  probability,  each  suc-r 
oeasive  portion  cannot  now  fail  to  be  executed  and  completed,  asr 
he  may  be  willing  should  go  forth  to  the  proprietors  with  the  fuUi 
aanetidn  of  his  name  and  professional  character. 

.  The»  details  will  be  annexed  to  the  report,  and  the  Directom 
eannot  but  remark  with  pleasure  upon  the  assurance  they  have 
fhuii  Mr.  Stephenson,  at  this  advanced  period  of  the  works,  iJiat 
QOt  only  will  a  few  weeks  see  the  railway  at  the   London  end 
opened  from  Boxmoor  to  Tring,  (a  further  advance  of  seven  miles,) 
htU  that  in  the  course  of  December  next  it  will  extend  in  perfect, 
working  order  for  business,  sixteen  miles  farther,  to  Denbigh  Hall 
at  th&  crossing  of  the  Holyhead-road,  and  at  the  Birmingham  end 
aa  far  as  Rugby,  making  the  whole  length  of  railway  which  will  be 
entiitely  completed,  and  which  the  Directors,  therefore,  hope  to. 
have  opened  to  the  public  on  the  first  of  January  next,  seventy- 
seven  miles.     They  have  thus  reasonable  ground  to  hope  that  at  > 
tUs  early  period  Uie  entire  line  of  railway  communication  between  % 
London,  Birmingham,  and  the  principal  places  in  Lancashire,  wlU  - 
be.opeato  the  public,  with  the  exception  only  of  an  interval  of. 
thirty-five  Bodies  of  excellent  turnpike  road  between  Rugby  andv 
Denbigh  HalL     The  engineer  states  that  the  proprietors  may! 
culoulate  wi^  perfect  c<mfidence  on  the  entire  completion  of  thie^ 
whole  Hne^  and  of  the  works  connected  with  it,  in  the  course  of 
the  autumun  of  1838. 

The  proprietors  wUl  see  by  the  annexed  revised  estimates  that 
the  eaq)eotation  of  the  entire  completion  of  the  railway  and  stations 
ia  efficient  working  order  from  end  to  end,  and  of  the  ample 
eatiying  establishment  now  contracted  for,  within  the  eapital  of 
4,58i^(X)0i^,  is  ^nfirmed  and  strengthened  by  the  further  qieaiM  of 
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calculation  afforded  by  the  nearer  approach  of  all  the  woiJss  to 
their  termination.  As  far  as  relates  to  the  cost  of  stations,  engines, 
carriages,  waggons,  and  indeed  every  item  of  future  expenditure^ 
excepting  the  unexecuted  works  in  the  engineering  department^ 
there  is  scarcely  any  opening  for  error  or  question,  and  the  Direc- 
tors think  that  the  confident  manner  in  which  Mr.  Stephenson  has 
expressed  his  conviction  of  the  sufficiency  in  all  respects  of  his 
present  revised  estimates  (confirmed  by  the  circumstance  that 
works  in  the  hands  of  the  Company  have  been  let,  and  executed  by 
sub-contractors  considerably  below  the  engineer's  estimate),  affords 
every  security  and  assurance  of  accuracy  that  can  be  obtained  on 
this  subject.  It  should  also  be  mentioned  that  no  credit  whatsoever 
is  taken  for  a  considerable  extent  of  unoccupied  land  in  possession 
of  the  Company  for  re-sale,  as  opportunities  offer,  and  that  the 
engineer  s  estimate  for  the  carrying  department  includes  a  much 
larger  extent  of  stock  than  will  be  required  in  the  first  instance,  if 
at  all.  The  Directors,  therefore,  do  not  hesitate  to  express  their 
confident  expectation  that  the  proprietors  may  calculate  upon 
having  the  railway  completed,  and  in  full  operation  within  the 
present  capital  of  4,500,000/.,  sanctioned  by  Parliament ;  and  that 
if  there  should  eventually  prove  to  be  any  further  excess  in  the 
engineering  department,  or  if  the  extent  of  the  future  traffic  should 
render  expedient  any  extension  of  the  works  at  present  con- 
templated,  the  additional  capital  cannot  be  required  until  a  large 
revenue  has  rendered  it  easy  of  attainment,  and  placed  the  proprie- 
tors in  a  situation  to  judge  of  the  propriety  of  such  farther  outlay. 
As  the  undertaking  approached  completion  the  probable  amount 
of  traffic  to  be  expected  became  a  point  of  great  interest  In  order 
to  obtain  as  near  an  approximation  to  the  truth  as  the  circum- 
stances of  the  case  admit,  a  Sub-committee  was  appointed  to 
examine  into  the  subject  The  result  of  their  investigations  may 
be  stated  as  follows :  Per  Weck. 

That  the  gross  receipt  from  passengers  now  travelling         £. 
by  coaches  on  the  roads  parallel  immediately  conti- 
guous to  the  line  of  the  railway,  without  assuming 
any  increase,  amounts  at  railway  prices  to    .....        6,789 
That  the  gross  receipts  from  persons  now  posting  on 

the  same  roads  amount  to 729 

That  the  gross  receipts  from  parcels  now  carried  by 

coaches  on  the  same  roacb  amount  to If571 

That  the  gross  receipts  from  goods  now  conveyed  by 
waggons  and  canals  on  the  lines  between  London  and 
Birmingham,  not  including  iron,  timber,  cattle, 
minerals,  or  other  goods,  which  pay  low  tonnage, 

amount  to  . • 8,120 

That  the  total  gross  receipts  from  the  foregoing  sources,     ■ 
assuming  no  increase,  amount  per  week  to 17»209 

That  the  total  annual  receipts  amount  to    .......    894,868 
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The  data  from  which  these  results  are  obtained  will  be  found  in 
the  report  to  the  Board  by  the  Sub-committee  appointed  to  inves- 
tigate the  subject ;  copies  of  which  document  may  be  had  by  the 
proprietors,  on  application  to  the  Secretaries. 

The  Directors  congratulate  the  proprietors  upon  the  completion 
and  opening  for  traffic  of  the  Grand  Junction  Railway  between 
the  Liverpool  and  Manchester  line  and  Vauxhall  near  Birmingham, 
and  upon  the  commencement  of  the  works  of  the  Midland  Counties 
and  North  Midland  Railways,  connecting  the  London  and  Bir- 
mingham line  with  Yorkshire  and  the  Midland  Counties ;  all  which 
lines  form  great  tributary  streams,  the  full  value  of  which  to  the 
main  trunk  can  scarcely  be  over  estimated.  The  Birmingham  and 
Gloucester,  and  the  Derby  and  Birmingham  Railway  Companies 
also  appear  to  contemplate  the  use  of  the  entrance  into  Birmingham 
and  the  stations  of  the  London  and  Birmingham  Railway.  The 
Directors  have  the  pleasure  of  communicating  the  entire  success 
of  the  opposition  announced  in  their  last  report  to  the  attempts  to 
establish  injurious  rival  lines,  uncalled  for  by  any  public  necessity. 
The  judicious  regulations  now  adopted  by  Parliament  relative  to 
all  new  lines  of  railway,  afford  ample  grounds  of  security  against 
the  recurrence  of  projects  of  a  similar  description. 

The  Directors  have  to  announce  that  the  Act  authorizing  the 
Company  to  raise  an  additional  million, .  and  for  other  purposes, 
received  the  Royal  assent  on  the  30th  June,. and  that  in  pursuance 
of  the  resolution  of  the  Special  General.  Meeting  of  the  same  date 
an  additional  capital  of  625,000/.  has  been  created,  under  the 
powers  of  the  Act,  in  25,000  shares  of  25/.  each,  which  have  been 
offered  to  the  proprietors  of  100/.  shares,  in. the  proportion  of  a 
^5L  share  for  each  lOOL  share.  It  is  proposed  that  the  new  shares 
of  25/.  each,  which  form  an  integral  part  of  the  capital  stock  of  the 
Company,  shall  be  entitled  to  the  same  rate  of  dividend  as  the 
original  shares  of  100/.  each,  without  distinction  as  to  the  time  of 
the  payments  of  the  calls  which  shall  have  been  made  respectively 
when  a  dividend  is  declared. 

By  the  statements  of  accounts  now  to  be  laid  before  the  pro- 
prietors, it  will  s^pear  that  £.         s,    d. 

The  receipts  to  the  30th  of  June,  were  ....  3,181,069  15     8 

The  difibureements 3,102,272     8     5 


And  the  balance  of  cash  in  the  Company's 

hands  at  that  date  .  . ,.  • 78,797     7     3 

The  proprietors  in  referring  to  the  account  of  capital,  will 
observe,  that  there  remains  of  the  4,500,000/.  a  sum  of  1,329,282/. 
17s.  3d.  applicable  to  the  further  expenditure  of  the  Company, 
ivhich,  in  the  annexed  estimate  is  stated  at  1,313,698/. 

Birmingham,  August  18,  1837. 
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General  Account  of    Receipts  and  Disbursements,  to  the  Mth 

June,  1837.— [A] 

1837.  RECEIPTS. 

June  30.  £•        s,    d,         £.         #•     d^ 

Calls 2,085,448     5  11 

In  advance  on  shares    .        25,995     2    0 

2,111,443     7  11 

Loans 1,045,717     2     9 

Miscellaneous, 

Penalties 1,505     0    0 

Land  resold  and  rents  .  .        1,352  10.    8 

^ 2,857  10     8 

Interest,  viz.. 

Exchequer  bills  and  bank- 
er's balances 18,788     0     9 

Calls  in  arrear 2,263  13     7 

21,051   14     4 

3,181,069  15     8 

DISBURSEMENTS. 

Payments  for  obtaining  Act  of 

Incorporation 72,868  18  10 

Land  and  compensation   .  •  .    601,010  3     1 

Conveyancing     6,328  3     4 

Works 2,269.329  1     8 

Engines  and  carriages  ....        29,747  4     4 

Esgioeering  •  •  •  • 61,171  11  0 

Law  charges 5,360    2  2 

Advertising  and  printing  •  .  2,820    5  8 

Direction 8,691     2  6 

Office  charges,  salaries  to  Se- 
cretaries, &c 16,801     6  5 

Sundriesjtravelling  charges,&c.  6,963     1  8 

Interest  on  debentures  ....  16,617     5  9 

Stamps 4,564    2  0 

3,102,272    8    5 

Balance  at  the  disposal  of  the  Company     £     78,797     7     3 

Dr.                     Capital  Stock, 
1637,  June  30.  £•  «•  d. 

To  Calls,  85/.  per  share  on  .  .  .  £2,500,000    2,125,000  . 0    0 
Nil  on  25/.  shares 625,000 

Capital  in  shares 3,125,000 

Loans  (as  per  Abst.)  in  part  of    1,375,000     1,045,717     2    9 

4,500,000 

3,170,717     2    9 
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1867.  Ct. 

June  30.  £.        $,    d,         £.         $.    tJU 

By  railwaj  works  and  stationa  2,269,329     1     8 
Less  penalties  received  .  .  1,505     0    0 

2,267,824     1     8 

**  Locomotive   engines   and 

carriages 29,747     4     4 

**  Land  and  compensation  .  .    601,010     3     1 
Less  land  re-sold  and  rents        1,352  10     8 


« 


Miscellaneous  charges,  in- 
cluded in  general  dis- 
bursements . 

^'  Calls  on  shares,  balance  of 
account  

"  Cash 


599,657  12    5 


185,568  13  7 

13,556  12  1 

74,362  18  8 

£3,170,717  2  9 


J)r. 


Income, 


Ct. 


1837. 
June  30.  To  Interest.  £•      9.    d. 

On  Exchequer  bills  and 

Banker's  balancef  .  •  18,788    0    9 
On  calls  in  arrear ....    2,283  13    7 


21,051  14    4 


1837.  £.  #•  d. 
June  30.    Bj  interest  on 

loans 16,817  5  9 

«<   Cash    .  .  4,484  8  7 


21,051  14    4 


Dr. 


Cash. 


Ct. 


1837.                                   <£•      '*  d. 
June  30.  To  capital  stock, 

balance  of  account 74,362  18  8 

To  income  ditto 4,434    8  7 


78,797    7    3 


1837.  £.      «.    rf. 
June  30.  By  bankers. 

London  division 41,533    4    4 

Birmingham  division  ...  37,264    2  11 


R.  CasEi), 

C.  R.  M00R8OM 


,1 


78,797    7    3 

Secretatie*  of 
the  Board. 


Estimate  of  Funds  reguiTed  to  complete  the  Railway. — [B] 

1.  Land  and  compensation £10,500 

2.  Works  for  the  roads  and  stations,  according 

to  the  estimate  of  the  engineer:  viz.  road  £576,451 

Stations 266,365 

Permanent  way  materials,  viz.  blocks,  sleepers, 

rails,  and  appendages 192,931 

1,035,747 
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3.  Engines  and  jcarriages  of  all  descriptioBs:  viz.        £.'         £. 

Locomotive  engines  and  tenders  ......  90,21$ 

Carriages    . 98,000 

Waggons  and  trucks •  .  •  •  •  37,336 

Tarpaulins .      1,500 

4.  General  disbursements :  viz.  ■■    '  St27»05I 

Law  charges,  including  conveyancing  .  .  .  15,000 

Engineering 17,000 

Advertising  and  printing 600 

Direction    . 2,400 

Office  charges .  3,400 

Travelling  charges  and  sundries ^000 

40,400 

Tptfd     £1,313,698 

JEfigineer*s  Estimate  cf  the  Periods  at  which  different  Portions  of 

the  lAne  anil  be  completed. 

Miles. 

From  London  to  Boxmoor 24^  open. 

Boxmoor  to  Tring 7j      "  Oct.  1837. 


(( 


32 
"     Tring  to  Denbigh  Hall  (at  the  cross- 
ing of  the  Holyhead  road)  ....     16    ^  "  Jan.,  1838. 
"     Birmingham  to  Rugby 29 


y  "  Jan., 


77 
*<     Denbigh  Hall  to  Blisworth 13         **  May,  1838. 

90 
"     Blisworth  to  Rugby 22^       "  Autof  1838. 

Total  112i  miles. 
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Second  Half-yearly  Meeting,  held  at  the  Merchants*  Hall,  in  the 

city   of    Bristol,   on  Thursday,   the   31st   of    August,    1837, 

Frederick  Ricketts,  Esq.,  in  the  chair. 

In  again  submitting  to  the  proprietors  a  concise  but  correct 

account  of  the  Company's  position,  it  is  satisfactory  to  the  Direc* 

tors,  after  the  lapse  of  several  months  of  aggravated  commercial 

difficulty  bearing  with   peculiar  pressure   on   every  undertaking 

dependent  on  the  application  of  surplus  capital,  to  be  enabled  to 

state  that,  with  the  exception  of  such  a  retarded  payment  of  the 

last  instalment  as  is  necessarily  consequent  on  the  period,  they 

have  not  a  single  fact  to  communicate  which  can  otherwise  than 

strengthen   that  entire  confidence  in  the  ultimate  distinguidied 
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BiicceflB  of  the  Bristol  and  Exeter  Railway,  hitherto  entertained  by- 
all  who  are  acquainted  with  its  cheapness,  its  fecilities,  its  security, 
and  its  resources. 

The  particular  facts  establishing  these  advantages  have  been  so 
fully  demonstrated  in  their  two  former  reports  that  the  Directors 
r^rain  from  repeating  them ;  merely  remarking  on  the  additional ' 
value  they  derive  from  the  defeat  and  abandonment,  during  the 
last  session  of  Parliament,  of  every  competing  line  between  London 
and  the  Western  Counties,  and  a  moral  certainty,  arising  both 
from  physical  impediments  and  the  new  requirements  of  the  Legis- 
lature, that  the  introduction  of  any  other  is  effectually  precluded. 

Since  the  last  report,  two  additional  contracts,  extending  to  the 
high  road  to  Bridgwater  in  the  village  of  Lympsham,  have  been 
entered  into  on  terms  advantageous  to  the  Company,  arising  from 
the  easy  nature  of  the  ground. 

The  greater  portion  of  the  land  is  purchased  on  the  1 1  miles 
comprised  in  the  two  first  contracts;  and  the  contractor  is  availing 
himself  of  the  favourable  state  of  the  weather  to  expedite  the 
progress  of  the  works. 

Aware,  however,  of  the  large  amount  of  capital  at  present 
employed  on  the  numerous  and  extensive  railroads  in  progress 
throughout  the  kingdom,  and  desirous  of  giving  the  greatest  effect 
to  the  available  means  of  the  Company,  by  not  operating  on  too 
large  a  surface  at  a  time,  the  Directors — ^though  fully  determined 
to  complete  the  line  to  Exeter — have  resolved  to  finish  and  open 
such  portions  of  it,  commencing  with  Bristol,  as  will  enable  them 
to  secure  an  actual  remuneration  on  the  capital  expended  on  its 
progress  to  Weston  and  Uphill  in  the  first  instance,  Bridgwater 
in  the  second,  and  Taunton  in  the  third,  so  that  investment  and 
return  may,  in  a  good  degree,  keep  pace  with  each  other.  They 
purpose,  ijierefore,  to  limit  the  scope  of  this  report  chiefly  to  an 
exposition  of  such  circumstances  as  will  best  enable  the  proprietors 
to  form  a  correct  opinion  of  the  required  outlay  and  ascertainable 
proceeds  on  these  portions  of  their  expenditure. 

The  estimates  of  their  engineer,  which  have  been  hitherto  so 
satisfactorily  borne  out  by  the  contracts  entered  into  for  upwards 
of  two-thirds  of  the  distance  to  Bridgwater,  and  by  the  actual  cost 
of  land  already  purchased,  warrant  the  Directors  in  assuming  that 
the  cost  of  opening  the  line  to  that  port,  including  the  stations, 
locomotive  engines,  and  every  other  expense,  will,  at  the  outside, 
not  exceed  thirty-five  pounds  per  share* 

In  stating  the  dividend  to  be  reasonably  anticipated  from  this 
expenditure,  they  are  so  fully  sensible  of  the  extent  of  prejudice* 
they  have  to  encounter,  arising  less  from  the  misrepresentations  of 
the  interested  than  from  the  inconsiderate  assumptions  of  a  few 
who  are  unacquained  with  the  facts  of  the  question,  and  the 
credence  yielded  by  the  many  to  assertions  of  which  they  have 
never. examined  the  proof,  that  the  Directors  would  feel  the  decla- 
ration of  truth  itself  to  be  unavailing  unless  supported  by  that 
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qtecios-aad  amouiit  of  evidenee  which  they  well  know  must  reuMuir 

ui»haken  by  the  severest  scrutiny. 

They  annex,  therefore,  as  an  appendix,  an  abstract,  correeted  to 
the  present  time,  of  the  traffic,  proved  before  the  Parliamentary 
Committee,  under  the  investigation  of  adverse  counsel,  and 
illustrated  by  such  references  as  can  leave  little  room  for  doubt 
in  minds  accessible  to  the  influence  of  testimony.  To  those  who> 
dazzled  by  the  celebrity  whi(^  our  great  manufacturing  towns 
have  obtained  from  the  magnitude  and  productions,  rather  than 
the  travelling  wants  and  habits  of  their  population,  conclude  that: 
these  must  of  necessity  create  an  extent  of  intercourse  for  which 
it  will  be  vain  to  seek  a  parallel  in  the  other  ctistricts  of  the 
kingdom,  it  will  appear  remarkable  that  the  coaches  at  this  tkne 
daily  running  betwixt  London,  Bristol,  and  Exeter,*  considerably 
exceed  the  entire  number  plying  between  London  and  Birmingham,. 
Liverpool,  and  Manchester,  before  the  opening  of  the  Grand 
Junction  Railroad.  Yet  such  is  the  incontrovertible  fact,  as  will 
be  seen  by  any  one  who  takes  the  trouble  to  refer  to  the  Appendix ; 
and  it  is  on  this  plain  ground,  together  with  the  acknowledged 
cheapness  which  natural  facilities  give  to  the  construction  of  the 
Bristol  and  Exeter  Line,  that  the  Directors  feel  justified  in  holding 
out  to  the  shareholders  the  expectation  of  a  dividend  of  14>  per 
cent,  on  the  outlay  before-mentioned,  to  Bridgwater,  being  about 
1  per  cent,  more  than  the  profit  originally  estimated  on  the  entire 
line.  To  this  it  may  be  added,  that  it  is  the  peculiar  advantage 
of  this  line  to  open  up  new  sources  of  profit  in  its  progress,  at  such 
short  successive  distances  as  can  rarely  be  presented  by  any 
similar  undertaking.  The  completion  of  less  than  ten  miks  will 
enable  the  Company,  at  an  ample  profit  not  included  iu  the  present 
or  any  former  estimate,  to  bring  the  products  of  a  vast  coal-field 
into  the  city  of  Bristol,  at  a  charge  of  Is.  per  ton.  12  additional 
miles,  which  bring  the  line  close  to  the  mouth  of  the  Ax,  and  the 
natural  harbour  at  Uphill,  will  establish  a  line  of  commtmication 
between  the  whole  of  the  south  of  Ireland  (including,  of  course, 
the  southern  coast  of  Wales)>  and  Bristol,  and  London,  of  which 
the  most  sanguine  can  scarcely  calculate  the  advantages:  and  11. 
miles  more,  by  carrying  the  line  to  Bridgwater,  will  necessarily 
render  it  the  niedium  of  intercourse  between  the  western  counties, 
and  London  aiid  the  north. 

^  Before  the  opening  of  the  Liverpool  and  Manchester  Railroad,  there  were  bat' 
22  coaches  txayeUing  iMtween  those  towns.  (See  Mr.  Booth's  evidence  befiyre  the 
House  of  Commons'  €omroittee.)  •  •  •  Befbiie  the  opening  of  the  Otaad 
Junction  Railway  there  were  but  16  coaches  traveUing  daily  betv^een  Bhtniogham 
and  Manchester,  and  fiimiingbam  and  Liverpool,  inclusive'  of  all  reaching  tbose 
places  from  London  or  the  west,  vix.,  the  Brilliant,  Star,  Emerald,  Tartar,  Erih- 
go-bragh,  Hangup,  Mail  (evening),  Courier,  Surprize,  Mail  (morning),  Sun, 
Royal  Express,  Red  Rovers  Rdndeer,  Bee-Hive,  Estafette,  two  others  paralM  with 
Birmingham,  but  to  the  same  destination,  and  4  to  intermediate  placed, --altogether 
22  coaches.  The  Bristol  and  Exeter  road,  also  inclusive  of  those  to  and  fnnu 
London,  has  25  eoaches  daily  the  whole  distanee^  and  7  to  idtecmediate  places- 
altogether  32  eoaches.    (See  Appendix  to  this  Report.) 
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^  Akfaoiighy  as  the  subjoi&ed  accounts  ^11  BhbW,  tiiie  otitleey  bilr' 
the  works  is  becoming  heavy,  the  Dii^ectonl  expect  that  the'balahd^ 
in  hand^  aided  by  the  instalment  now  in  course  of  receipt,  will 
prevent  the  necessity,  for  some  months,  of  a  further  call  on  the' 
shareholders ;  and,  imder.  the  desire  that  all  possible  econbniy' 
^onld  be  exercised,  the  Directors  have  earnestly  applied  tliem-' 
selves  to  the  business  of  retrenchment,  by  the  reduction  of  several 
braaohes^of  expenditure,  including  the  relinquishment' of  a  moiety' 
of  the  compensation  so  liberally  voted  for  their  own  services  at  th^' 
first  generad  meeting. 

C^fuUy  weighing,  therfefore,  every  consideration,  whether  of  a 
public  or  a  private  nature,  which  relates  to  this  undertaking,  the 
Directors  feel  its  vigorous  prosecution  to  be  their  highest  duty, 
andr  with  a  sted£ast  determination  to  fulfil  it,  cheerfuUy  appeal  to 
the  confidence  and  support  of  all  who  are  interested  in  its  com-' 
pletion.  Signed,  on  behalf  of  the  Board, 

August  ^\y  l^^l .  Frederick  Ricketts,  Chairman.' 

Statement  of  Receipts  and  Bxp€nditure,'30tk  June,  1837. 

RECEIPTS.  £.       s.    d. 

Deposit  of  21,  lOs.  per  fibace  on  14,988  shares    . .     37,470    0    0 
Beserred  for  landowners  . .  12         . 

16,000 
FixBt  caU  of  2f.  lOs.  p«r  slfiore  on  13,978  shares    . .     34,945    0    0 

Reserved,  as  above 12' 

In  arrear 1,010 

15,000 
Steond  call  of  5/.  per  share  on    4,870  shares    ..     23,350    0    0 

Reserved,  as  above 12 

Inanear  10,318 

15,000 
Interest  received  from  bankers  and  shareholders    • .       1,401  15  1 1 
.  Regisliatioa  and  transfer  fees     53  17    6 

£97,220  13    5 
EXPENDITURE. 
PBTliamentary  expenses,  including  Parliamentary  agents  and  fees,      £,  ,     j.,  d, 
soUcttors*  bills  and  fees  to  counsel,  witnesses,  canvassing,  taking 
foad-traflSc,  hire  of  comnuttee-roonos,  and  all  other  law  charges 
and  disbursements,  up  to  the  time  when  the  Act  of  Parliameot 
for  constructing  this  Une  received  the  Royal  assent  .        .  18,592     1  10 

Engineering,  including  surveys -of  the  whole  line,  plana  and  seetions,    ^    ■ 
^  mapSi.  professional  evldenoe  in  Pacltamentk  and  all  olbet  expenses 
ana  disbursements  in  this  departmenfe,  up  to  the  time  when  the 
Act  received  the  Royal  assent  .        «        .        •        i        •    4i,057    1    6 

,  Traveling  expenses  of  Directors  and  others^  before  and  up  to  the 
time  of  obtaining  the  Act*   and  oonncry  agency  employed  in 

relation  to  the  line  generally  1)739    3  10 

Printing,  advertising,  ataliooery,  book-bindings  and  various  inci« 
,  dientaJ  expenses  in  Bristol  and  London*  from  the  first  prelection 

of  the  undertaking  to  this  time Ii770  15    6 

Bxpenses  connected  with  ascertaining  and  setting  out  the  line-  since 

the  passing  of  the  Act  •        .        •«        .  '      .  '  1)719'  ^'8    3 

Purchase  of  machinery,  implements,  utensils,  tools,  maps,  plans, 
&c.,  for  use  on  the  line,  and  at  the  engineer*s  office  .     1,847    3  18 
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Com  of  tlM  «AghiBer'»  office,  fUtnitnm  aad-ditbttvaemeDts               .    '£S7tt  t^    6 
Expenses  at  me  head  office  in  Bristol,  consisting  of  sahriet  to 
secietaryt  book-keepers,  and  other  clerks,  office  furniture,  rell^ 
travelling  expenses,  postage,  carriage  of  paroeb,  &c.                   .    2,301    9    9 
Salaries  in  the  engineering  and  mrrejriBg  department,  and  drafts- 
men's sakries         5,787    0    S 

Purchase  of  land,  suryeying*  and  valuing,  and  oompensatton  for 

damages  5,364  15    0 

Law  charges  and  disbursements  since  the  Act  was  obtained  •        881    8    4 

Direction  from  19th  May,  1836,  to  SOth  June,  1837  .        .     1,890    0    0 

Payments  to  oontcaetocs,  and  expenses  relating  to  their  oontracta     •    1,277    4    7 
Balance  in  the  hands  of  the  bankers  47,871    7    6 

Balance  in  the  hands  of  the  secretary     .  92    7    0 

47,763  14    5 


£97,220  13    5 

Since  the  period  to  which  the  above  account  is  made  up,  vi&, 
the  30th  of  June,  the  Directors  have  made  various  adcQtional 
payments  for  purchase  of  land,  compensation  for  damages,  wages- 
on  the  line,  and  advances  to  the  contractor,  amounting  to  the  sum 
of  10,265/.  15s.  Id.,  by  which  means  the  said  balance  of 
4>7}671^  7s.  5d.,  stated  to  be  in  the  bankers*  hands  on  the  30th 
of  June  last,  is  reduced  to  the  sum  of  37^405/.  12s.  4^1. 

£47,671    7    6 
Land  and  compensation   .     .  £7,837  16    3 
Contractor         1,595  17    4 


Wages,  &c.,  on  the  line  .     .       812  10    0 
Other  payments      ....         19  11    6 


10,265  15    1 


£37,405  12    4 
APPENDIX.  £.        8.  d. 

Passengers. — The  following  table  exhibits  an  annual 
aggregate  number  of  miles  travelled  between  Bristol 
and  Bridgwater  of  4?,  708, 184?,  which  being  doubled, 
according  to  Parliamentary  rule,  and  calculated  at 
2d.  per  mile,  will  yield  a  revenue  for  Passengers  of   78,469  14  8 
The  revenue  is  here  estimated  by  doubling  the  passengers 
now  travdling  by  ooadies,  &c.,  and  calculating  them  at 
2d.  a  mile,  but  on  the  Manchester  and  Liverpool,  Stockton 
and  Darling^,  Newcastle  and  Carlisle,    and  Grand 
Junction  Railways,  the  travelling  has  been  trebled,  and 
the  average  charge  is  above  2|d.  a-mile. 
Coach  Parcels  and  Packages. — Calculated  on 
18,096  journeys  per  annum,  at  28.  6d«  to  10s*  per 
coach  per  journey,  according  to  the  distance      .     .       6,119     8  8 
By  the  evidence  of  persons  in  the  booking  department  of 
coaches,  18,358/.  Os.  was  proved   to    be   a    moderate 
estimate  for  paresis  on  the  whole  line.    One^Uiird  of  Uiis 
snm  iff  taken  for  the  distance  between  Bristol  and  Bridg- 
water, 
Merchandize, — The  goods  and  merchandize  now 
conveyed  by  stage-waggons,  calculated  at  4<d.  per 

ton  per  mile         .     .     • 6,026  10  0 

Weight  of  goods  estimated  at  15  cwt.  per  horse  on  the 
number  in  draught.  At  present  the  goods  are  conveyed 
at  Is.  3d.  per  ton  per  mile. 
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Tlie  goods  now  conveyed  by  carriers*  and  other         £,     s,  d. 
carts,  between  places  on  the  line  of  railway  between 
Bristol  and  Bric^water,  and  calculated  at  3d.  per 

ton  per  mile        1,054    0  0 

Only  one-fiftE  of  the  quantity  obierred  is  aMnmed  to  travel 
on  the  railway  an  avenge  of  10  mllei. 

The  goods  now  sea-borne  between  Bristol  and 
Bridgwater,  and  Gloucester  and  Bridgwater      .     .      6y^5^    6  8 

The  goods  now  sea-borne  between  London  and 
Bridgwater 1,13S    6  8 

This  revenue  is  estimated  from  the  Custom-house  returns, 
and  the  testimony  of  various  merchants  and  traders,  that 
the  goods  aK  of  a  descriptbn  to  be  chiefly  supplied  from 
Bristol  by  a  railway,  in  preference  to  the  present  defective 
and  ctreuiCotts  navigiktion. 

CauU, — 16)000  beasts  per  annum  to  the  market 
at  Bristol,  reckoned  on  an  average  25*  miles  by  the 

railway,  at  Sd.  per  head  per  mile        5,000    0  0 

87)000  sheep  per  annum,  the  same  distance,  at  \ 

per  head  per  mile 4,531     5  0 

In  these  items  the  numbers  and  the  distances  travelled  (in 
most  instances  ftom  {daces  westward  of  Bridgwater),  were 
proved  before  the  House  of  Commons  by  the  derk  of  the 
Cattle-market,  and  several  experienced  dealers  in  cattle. 
15,000  beasts  to  the  London  markets  from  Devon- 
shire and  the  neighbourhood  of  Taunton,  reckoned 
the  34  miles  from  Bridgwater  to  Bristol,  at  3d.  per 

head  per  mile 6,375    0  0 

9,750  sheep  to  London  markets  as  above,  reck- 
oned 34  miles,  at  \  per  head  per  mile  ....  690  12  6 
By  the  Parliamentary  evidence  and  salesmens*  returns,  and 
ftom  subsequent  inquiry  and  observation  of  this  branch 
of  fra£Bc,  it  is  proved  that  20,000  beasts,  and  13,000 
sheep,  are  annually  driven  to  London  from  Devon  and 
Somerset^  but  principally  from  the  neighbourhood  of 
Taunton.  Three-fourths  of  these  numbers  are  estimated 
to  be  taken  on  a  railway  from  Bridgwater  to  Bristol. 

^6,451  calves,  lambs,  and  pigs,  conveyed  to 
Bristol  and  to  the  Bath  and  London  markets,  from 
various  parishes  in  the  county  of  Somerset,  which 
would  be  within  an  easy  distance  from  a  railway 

between  Bridgwater  and  Bristol 1,754  12  5 

10,108  tons  of  cheese,  cider,  butter,  and  other 
articles,  from  the  same  parishes  to  the  same  markets  3,569  5  6 
These  items  were  proved  by  several  extensive  farmers  before 
the  Committee  on  the  B91,  and  the  revenue  is  calculated 
for  the  distances  the  stock  and  produce  would  be  taken 
on  (he  railway  td  reach  the  present  markets  supplied 
therewith.  ' 

121,077    2  1 
Deduct  one-third  for  expenses        •     .     .     40,359    0  8 

Annual  net  revenue  between  Bristol  and ■ 

Bridgwater  (equal  to  14  per  cent,  on 

35/.  per  share) 80,718     1  5 
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SCIENTIFIC  AND  MISCELLANEOUS  INTELLIGENCE. 


BRITISH    SCIENTIFIC   ASSOCIATION. — SEVENTH   ANNUAIr 

MEETING.  •     • 

This  body  met  at  Liverpool  Sept.  11,  for4;he  puxpose  of  briiig- 
isg  before  them  the  labours  of  the  members  within  the  last  year, 
and  also  of  any  other  persons,  having  made  improvements  or 
discoveries,  who  may  choose  to  submit  them  to  the  Association. 
How  far  these  migratory  meetings  will  forward  the  real  and  solid 
interests  of  science  it  is  not  for  us  to  say ;  experience  will  be  the 
best  test.  It  is,  however,  from  all  that  we  have  yet  seen,  our 
opinion,  that  such  meetings  are  eminently  useful  in  bringing  into 
friendly  collision  the  various  cultivators  of  science,  by  which  the 
asperities  of  feeling,  so  frequently  engendered  by  public  writings, 
are  rubbed  down  into  the  smooth  and  grateful  surface  of  .friend- 
ship and  goodwill.  We  also  think  they  are  not  less  useful  in 
bringing  together  once  a^year  an  immense  quantity  of  floating 
knowledge;  that  is,  detached  portions  of  knowledge  on  various 
subjects  which  individuals  have  acquired  by  observation  and  expe- 
rience, but  have  not,  from  modesty  or  other  circumstances,  com- 
municated to  the  world.  No  man  who  has  not  mixed  in  the 
great  multitude  can  tell  how  large  is  the  quantity  of  information, 
or  what,  in  the  language  of  astronomy,  may  be  called  unreduced 
observation,  which  actually  exists  on  almost  every  subject,  unknown 
to  scientific  and  other  writers,  and  which,  but  for  the  commu- 
nication of  intellect,  if  we  may  use  the  term,  at  such  meetiugs,. 
might  never  be  known  to  them. 

What  the  Association  has  most  to  fear  is,  that  these  meetings 
may  ultimately  degenerate  into  mere  congregations  for  the  public 
bandying  of  compliments  and  display  of  particular  individuals.  Tf 
such  things  be  sedulously  avoided;  if  coterie  principles,  partial 
preference,  and  exclusion  be  shunned ;  and  if  a  liberal  encourage- 
ment to  all  parties  be  given,  we  think  the  Association,  with  the 
ample  funds  it  has  annually  at  its  disposal,  may  do  vast  and  mighty 
good,  if  not  in  extending  the  abstract  sciences,  at  least  in  advanc- 
ing the  others,  by  institufing  such  experiments,  and  causing  such 
observations  to  be  made,  as  no  single  individual  could  do  or  procure 
to  be  done. 

It  would  hardly  be  right  for  us  to  conceal,  that  we  have  noticed 
a  little  of  that  tendency  to  personal  display,  both  at  Bristol  and  at 
Liveipool,  we  allude  to ;  but  it  has  been  so  infinitely  overbalanced 
by  generous  feelings  and  liberality,  so  completely  outshone  by 
innumerable  other  good  qualities  in  all  that  we  have  come  in  con- 
tact with,  that  it  is,  at  present,  like  those  minute  spots  in  the  sun, 
yffiach  become  visible  to  the  most  powerful  instruiBents  tndy,  tjA 
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when  detected,  serve  rather  to  give  interest  than  to  disfigure  the 
foody  they  belong  to. 

As  at  Bristol,  so  at  Liverpool,  the  hospitality  and  magnifioenoe 
of  the  town  has  been  most  generously  displayed.  Every  exertion 
which  could  be  has  been  made  to  welcome  and  entertain  the  mem- 
bers of  the  Association.  The  next  meeting  is  to  be  held  in 
August,  1838,  at  l^ewcastle,  and  upwards  of  3,000^  has  been 
this  year  voted  for  the  purposes  of  experimental  research,  the 
results  of  which  are  then  to  be  produced  and  laid  before  the 
members. 

We  shall  here  give  a  sketch  of  the  principal  matters  brought 
before  the  Association,  not  confining  ourselves  to  any  order  of 
time,  or  of  place,  but  giving  the  preference  to  those  which  are 
more  intimately  connected  with  the  peculiar  objects  of  the  present 
work ;  that  is,  matters  of  mechanical  interest. 

MECHANICS. 

Duty  of  Cornish  Engines, —  Mr.  Henwood,  who  has  made  a 
great  number  of  experiments  on  the  performance  of  the  Cornish 
engines,  stated,  that  taken  for  long  periods  together,  he  could  never 
find  their  daily  duty  exceed  more  than  86  or  87  millions  of  tons 
raised  one  foot  high  with  a  bushel  of  coals.  The  statement  made 
at  the  last  meeting,  of  127  millions,  he  disbelieved,  and  thought  it 
must  have  arisen  from  some  fallacy  in  the  experiments,  as,  for 
instance,  their  being  continued  through  a  short  interval  of  time,  in 
which  a  considerable  quantity  of  heat  having  been  communicated 
to  the  whole  apparatus  beforehand  by  fuel  not  taken  into  the 
account,  and  this  heat  having  been  partly  expended  in  the  course 
of  the  experiments,  thereby  contributing  to  produce  the  efieet 
attributed  to  the  fuel,  supplied  in  the  interval  of  the  recorded  time 
occupied.  He  stated  that  no  good  account  of  these  great  duties 
had  ever  been  verified.  In  speaking  of  the  comparative  merit  of 
the  engines,  he  gave,  as  the  result  of  his  experience,  a  preference  to 
the  single  expansive  working  engines  over  the  double  inexpausive ; 
and  exhibited  diagrams,  showing  the  pressure  and  saving  of  the 
steain  by  single  stroke  engines  working  expansively.  At  a  future 
meeting,  Mr.  Taylor  stated,  that  in  ^e  experiments  referred  to 
by  Mr.  Henwood,  the  times  of  experiment,  which  gave  the  high 
duties  of  125  and  127  tons,  were  too  short  to  be  relied  on  for 
averages,  but  insisted  on  it,  and  produced  the  testimony  of  others, 
that  they  were  fairly  made  under  the  circumstances.  A  long 
discussion  followed,  in  which  Dr.  Lardner,  Mr.  Ham,  and  Mr. 
Webster,  took  part,  which  ended  in  the  subject  being  thought  of 
sufficient  importance  to  merit  particular  recommendation  to  the 
Association  for  further  inquiry. 

Topography  of  America, — Professor  Henry,  of  New  Jersey, 
America,  exhibited  a  large  map  of  the  canals  and  railways  already 
constructed  Ia  America.^    In  the  course  of  his  observations  he 


904      SCIBNTiFI#^ANJdtJII$09|^.|lflfW  ||iq6il|.LIG£MCE. 

.  itttted,  diat <tbe  Missisaipi  coataiafd  wiiii.Ui  Jbmiicbe»viKoiBBs:Jthan 

10>000  miles  of  navi^Ue  waters ;  tliat  th^e  ir«re,iiaw.fiQ^^sl9Cucti^ 

1^500  mil^A.  of  ndlvny,  2,000  of  canalA^.and  tbex9.W(^SfiQ0.of 

.  railyrays  uow  in  prograss.  .  la  ;^ii»wec,to  a.queatian  j)ut.t»i.bim^  ^e 

laid- thai  lie. had. sailed  hy  a  steamer  from.. New.  York  .to  vAlbac^rf 

'  1^0  milesi  inniae  hours,  that  is»  at  Hiq  rate  of  IGvUuksjan^hovr. 

ThiOi  however*  is  done  .byboats  faoiilton  purpose,  ^trem^ly  light 

and  well  adapted  for  riyers  and  swift  sailing,.and  at  a  gneat  ea^eo^ 

.  of  fueL    Wood  is  .generally  used,  and  Profe^aiar  Henry  st9^i^;to 

us  that  though  it  be  so  cheap  there,  it  costs  to  produca  4his 

velocity  in  wood  as.  much- as  50/.  sterling. for  fuel  forone^UM^h  trip. 

.  Xhere  also  seems  to.  be  a  very  different  .constrii<^oiL..Jin  .their 

steamers;  the  paddle-wheels  ^re  very.lai^e,  and  th^ .machin/ery 

above  deck,  instead  of  beneath  it,  as  with  us«,   Pj^of^ssar  .Uei^ry's 

statement,  which  was  then  doubted,  was  subsequentty^conficii^ 

by  others.     In  our  journey  home  we  too  met  with  a.  giontlc^m^ 

who  informed  us  that  the  distance  between  Liverpool  and  Dublip, 

150  miles,  was  constantly  steamed  in  eleven  and  sometinjies^in  jten 

hours.     Professor  Henry's  observations  were  marked  with.  ,pfsr- 

>  spicuity  .and  modesty,  and  gave  great  satisfaction  totheau^ienqe^ 

.   Etiffme  Lathe  for  Btists  and  Models,-^T1m  is.  effected  hy  .£LxiQg 

the  marble  to  be  cut  in.  a  frame  of  almost  univ^i^sal  ]]kNtiofv>Ai|d 

.  vhich  .is  capable  of  bringing  it,  in  every  needful  position^rin  contapt 

^  with,  the  cutter  in  the  lathe.   .  Mr.  Hawkins,  the  inv.eatQVv  sho^^ 

a  specimen  of  a  marble  bust,  about  six  inches  ion&.exeiptttf^  in 

this  way  by.  the  .tool,  and  without  any.  other  assistance^  vFJiuch  dis- 

.  placed. a  most  beautiful  surface.     Busts,  &c.,  n^y  be enlarg^.pr 

diminished  by  this  instrument  with  great  fidelity  andafifittra^, 

..and. minute  precision.  ,  .  j 

. .  Waves  in  shalloto  Watery  arid  F<mn  of  Yesseb  if.  least  ResUtamee* 

r^Mr,  Russell  detailed  his  experiments,  made  in  con^uiiptiAB,  ij^ith 

,Mr«  Bobinson,  at  the  request  of  the  Association,  on  the  above  au^ 

ject*    He  said,  that,  in  a  channel  four  feet  deep,  the.  wave  caisdd 

.by  the  prow  of  the  vessel  freque9tly  preened,  it  by.a>mil&an^,a 

.  quarter,  -  and, .  in  shallow  streams,  that  ihe  height  qf  .the  *^^9^ 

•before  it. broke,  was  double  the  depth  of  the  water  benealbu-  -T^ 

)  wave  flowed  at  the  rate  of  about  eight  miles  an  hour  ;  tso.  that,  ^a 

iv,$issel  went  slower,  .it  experienced  great  resistance  fropn  it^^v|gf, 

as  it  w^e,  a  constant. tendency  to  ascend  a  hill>  and  i^  pco^fbii)^ 

^Qonpidarably.  immersed  in  the  wave.     On.  the  contnHr|r»^^ei|j>it 

^irenl  a  little  faster  than  eight  miles  an  hour,  it  rode  aa  iVWfCS^ 

cthe  top  of.  the  wave,  its.  prow  being  out  of  it. .  He  fpisnd;^f^ip|^ 

^d^per  the  water  th^  more  this  wave  disappeared^  <^rC|( 

.ibi^  jre^t^^i^jular.  channels  were  bettei;,  bedi  ,for  sayi^ 

and  facilitating  the  progress  of  vessels,  by  offering  less  re« 

.,tlios^  the  section.  4;^  ivhose  beds  was  triaj^lar»  joranj., 

/iepaxtinig  irool  &  rectangla.    When  there  is  amve 

jQpgust  necessacUy  fa^.  currents  baQkwant  by  .ih^^sidesj/^ 
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^iichMr.  Rqm^' ffieAtioiied  some  efiriotui  resuhs^  iiaaielir,  UmiI^  in 
dteam-T^sBeli,  he  has  obBerred,  that,  at  4  miles  an  honr,  tbe  engines 
ttad«  22  strokes  a  minnte;  at  6,  S5 ;  but»  at  5^  it  ironld  reKinire 
60  strokes  a  minnte;  and  70  strokes  a  minnte  would  give  ho 
"Inerelue  of  ^  speed,  nay,  by  increaraig  the  number  of  strokes,  the 
'vessel  aetually  decreased  in  velocity.  With  respect  to  the  figure  of 
tite  vessel,  Mr.  R.  contended  that  the  greatest  transverse  diameter 
at  tfie  water  line  should  be  rather  behind  midships.  And,  oti  the 
Bditor  df '  thtt  Magazine  -puttmg  some  questions  to  him  as  to  the 

'  aft  figure  of  the  vessel— stating  that  nautical  men  had  assured  htm 
they  found  a  tapermg  after-part  by  for  the  best  for  swift  motions 
u^he  said;  that  was  the  result'  of  his  experiments.    He  found,  that 

tthe  after-part  should  taper  off,  but  that  there  were  other  con- 
ddetations  mited  up  with  it,  int6  which  he  could  not  then  etiter. 
Mr.  lluflsefi;  in  the  course  of  his  remarks,  observed,  that  he  had 
>fbnnd  that  the*  anterior  wave  was  partly  composed  of  a  transition  of 
m^re  form  and  of  substance.  This  exactly  confirms  our  optnion 
expressed  at  Bristol.  Mr.  R.  then  stated,  that  he  concdv^  the 
'wAvc)  was  a  mere  translation  of  form.  We  expressed  our  opinion 
Ihftt  i  tepetition  of  his  experiments  would  show  that  there  was 
substance,  as  well  as  form,  translated,  which  we  were  certain  if  he 

^'ftfund,  he  would  have  t^  candour  to  acknowledge.    This  M^. 

**  Russell  has  d&ne  in  a  manner  that  does  him  high  credit.     The 

^^'wht>l^  df  his  statements  were  dLstinguished  by  clearness  and  deep 
'thtiiffi^t;  and  Were  much  approved  by  the  section. 
'     imH'  Wiwegy  and  Ebbing^  and  Flmovng  of  the  S«a.—Mt, 

'^*Russcffi  proposed  to  make  the  ebbing  and  flowing  of  the  sea  mote 

*  «ervf 6eable,  and  to  reach  to  a  greater  extent  up  rivers,  by  makitfg 
the  sides  or  banks  of  rivers  more  perpendicular.  By 'this  nieans 
'fie  says  the  tides  are  accelerated,  and  their  effects  readh  to  a  tfyuek 
'greater  distance  up  ^e  rivers.  In  rivers  there  are  phenomena, 
wdl  known  to  sailors  under  the  name  of  bores,  which  are  a  certain 
breaking  of  the  tidal  wave  like  a  surge.    They  arise  from  the  bed 

-^'of  the  rivers  being  on  a  level,  or  lower  than  the  mid-tide.     To 

•  avoid  this,  he  proposes  deepening  the  bed  to  such  an  extent  up  a$ 
"may  pi^event  the  bore  from  forming  until  beyond  the  point  desired. 
"'  Curves  and  bends  in  rivers  are  considered  to  retard  the  flowing  of 

the  tide.  The  waters  on  the  inner  side,  when  the  heck  are  of  equal 
iMlepih,  gain  in  progression  by  having  a  shorter  distance  to  travel. 
'^^'Mf .  RusseH  proposes  to  obviate  this  by  deepening  the  bed  from  the 
'  faifief  to  the  outer  bank  as  much  as  is  needful  to  accelerate  the 
'velocf2t]r  of  the  tidal  wave,  and  keep  it  travelling  equally  up  the 
«oouf8e  of  the  river.  The  form  of  the  bed  should  be  that  of' a 
^'pMbt^  convex  upwards,  with  its  axis  coinciding  wl€h  a  vertical 
*%ne  ftom  the  Inner  bank. 

' '  -Sea  WkOs. — ^Mr.  Russeli  applied  hi$  experimental  knowledge  on 
NIrtlVesito  the  preservation  of  sea  walls.  The  purport  of  his  ob- 
iiieMCtiofts  was,  that  he  would  make  ihem  of  a  parabolic  form, 
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oonvex  upwards,  tbe  pampet  hemg  in  the  axis  produced,  which  h^ 
said  woaLd  reduce  the  action  of  the  waves  to  a  minimum* 

Teeik  ofCogcfed  Wheds* — ^Mr.  Willis  proposed  a  plan  of  making 
the  teeth  of  cogged  wheels  work  on  each  other  without  slipping. 
His  proposal  was,  to  have  the  circle,  from  which  the  cycloidsd  arc 
was  to  be  detennined,  not  greater  in  diameter  than  the  radius  of 
the  least  wheel  in  the  system  to  be  driven,  and  to  form  all  the  teeth 
i>y  the  rolling  of  this' wheel  alone  on  the  internal  and  external  cir- 
cumference of  each  wheel.  This  plan  was  very  well  received  by 
<he  section. 

Safety  Bmlway, — ^M r.  Currie  proposed  his  plan  for  a  safety 
Tailway.  An  account  of  it  will  be  found  in  our  nineteenth 
number. 

Railway  Iron* — ^Mr.  Mushet  proposed  a  plan  to  improve  the 
texture  of  iron,  which  was  to  <*  puddle  "  the  pig-iron ;  then,  instead 
of  ^^ running  it  iihe,"  to  ^<  ferment"  it  with  adding  a  small  portion 
of  fresh  ore. 

Form  ef  Iron  Raib  for  RailtDays. — ^Mr.  Fairbairn  gave  a 
description  of  a  rail  for  railways,  which  he  described  as  of  much 
greater  strength  than  others.  It  was  of  the  usual  form — ^that  i^ 
an  edge  at  the  top  and  a  foot  at  the  bottom,  the  latter  being  six 
times  wider  than  the  former.  This  is  on  the  same  plan,  but  we 
are  not  sure  if  it  be  the  same  proportions,  as  the  rail  used  by  Mr. 
Brunell  on  the  Great  Western  Railway.  Mr.  F.  also  went  into 
some  details  of  the  relative  strengths  of  rails  of  different  forms-; 
and  to  a  question  put  by  Mr.  Herapath  said,  he  had  not  found 
the  theorems  of  Emerson,  Barlow,  &c  accurately  confirmed.  He 
kindly  promised  to  send  us  the  results  of  his  ^experiments*  which 
we  should  be  glad  to  see^  as  the  matter  is  one  of  great 
interest. 

VenUUuion  of  Tunnels. — A  method  of  ventilating  tunneb  wa^ 
proposed  by  a  Mr.  West,  which  consisted  in  stopping  up  the  shafts, 
and  let  them  ventilate  themselves.  Mr.  Herapath  put  some  ques- 
tions to  Mr.  West,  which  elicited  from  him  an  acknowledgment  of 
ks  inefficacy. 

Hesigtance  of  Bmlvmy  Trains, — ^Dr.  Lardner  exhibited  some 
new  investigations  on  the  resistance  of  railway  trains.  The  ^rmr 
«ipal  new  element  introduced  was  that  of  the  gyration  of  the 
"wheds,  which  «eems  to  have  been  neglected  by  Pamboux  and 
others.  Dr.  L.  gave  the  data  and  residts  of  some  experimcjats,  ta 
-which  he  had  applied  his  theorems ;  and,  what  is  very  singiola^ 
found  the  resistance  of  the  train,  abstracting  the  excess  of  re6,iataiia9 
"of  the  engine,  to  be  eight  pounds  and  a  hsdf  per  ton»  which  he  s|i^ 
thought  was  a  little  too  much,  coinciding  very  nearly  witb«eigM 
pounds,  which  Mr.  Herapath  afterwards  said  be  had  deuced  &^ 
some  experiments  of  his  own,  and  used  in  his  calculations*  Wje 
expected  to  be  able  to  give  Dr.  Lardner's  theorems,  but  hav^.^iiil^ 
ibeen  fomished  with  them.    Mr.  VignoUea  observe4»,  that.Woo^ 
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had  taken  into  account  the  rotation  of  the  wheels;  on  which  it 
was  remarked,  that  Wood's  theorems  were  never  used.  Dr.  Lardner 
then  made  some  observations  on  the  practiced  unimportance  of 
atmospheric  resistance  in  his  experiments,  which  we  believe  was 
misunderstood  to  mean  a  general  neglect  of  the  atmosphere; 
whereas,  from  what  he  afterwards  said  to  us,  he  meant  that  his 
experiments  were  made  at  a  velocity  of  only  nine  or  ten  miles 
an  hour,  and  with  heavy  trains,  exposing  so  little  surface  as  to 
render  the  resistance  unimportant.  Dr.  Robinson  and  Mr.  Vig- 
noUes  decidedly  expressed  their  dissent  from  neglecting  the  effect 
of  the  air,  and  Mr.  Herapath  stated  in  some  experiments  he  had 
made,  that  to  a  load  of  thirty  tons  the  air  at  a  velocity  of  thirty- 
two  mOes  an  hour,  that  at  which  he  travelled,  added  an  apparent 
load  of  twenty-one  tons  more,  and  that  trains  which  in  a  non- 
resisting  air  would  move  at  a  rate  of  sixty  miles  an  hour,  were  by 
the  air's  resistance  reduced  to  about  forty.  Mr.  Roberts,  of  Man- 
chester, made  several  pertinent  observations,  and  so  did  Mr.  Hard- 
man  Earle.  Mr.  R.  said  that  he  once  made  a  top  which  would 
spin  for  thirty-seven  minutes,  but  when  gilded,  only  seventeen 
minutes — a  practical  hint  for  making  pendulums.  Dr.  L.  con** 
eluded  with  expressing  a  wish  that  the  Association  would  direct 
some  experiments  to  be  made  on  this  very  important  and  into- 
resting  subject,  which  was  loudly  re-echoed  by  the  section. 

Hot  and  Cold  Blast  Iron. — At  the  Isust  meeting  at  Bristol,  the 
sum  of  60/.  was  voted  towards  deciding  by  experiment  the  relative 
merits  of  the  hot  and  cold  blast,  and  Mr.  Fairbaim  and  Mr. 
Hodgkinson  appointed  to  carry  the  experiments  into  effect.  An 
elaborate  report  on  this  subject  was  now  read,  in  which  the  results 
of  a  variety  of  experiments  were  detailed,  and  the  mean  of  all  was 
in  favour  of  the  cold  blast.  The  iron  made  from  the  cold  blast 
was  almost  in  every  instance  superior,  both  in  strength  and  tena- 
city, to  that  made  by  the  hot  blast.  In  some  cases  the  ratios  were 
very  nearly  that  of  equality ;  in  others  they  amounted  to  thirty  or 
for^  per  cent,  difference.  One  curious  fact  has  been  elicited, 
which  excited  a  good  deal  of  interest.  It  was,  that  if  a  bar  of  iron 
be  transversely  strained  by  any  weight,  it  assumes  a  permanent  set 
fxt  bend,  which  it  does  not  appear  afterwards  is  ever  restored.  The 
least  weight  whose  effects  were  observed,  was  one  of  twenty-eight 
{bounds,  on  a  bar  four  feet  and  a  half  long,  and  one  inch  diameter^ 
supported  at  both  ends ;  but  as  the  weight  was  increased,  the  per- 
manent set  increased,  and  the  elasticity  of  the  iron,  though  it 
restored  a  good  dedi  of  the  deflection  when  taken  off,  never  reeo» 
Vered  this  permanent  set.  It  v^as  also  observed,  that  iron  niade 
from  the  hot  blast  is  niore  flexible  than  from  the  cold ;  that  in  tlie 
fractures,  the  iron  grain,  or  fibres,  were  finer  in  the  former  case 
than  in  the  latter ;  that  the  Scotch  iron-  wa£i  stronger  than  the 
W^lsh.  AH  the  experiments  were  made  from  remehed  irott.  The 
fboto'was  crowded  with  iroft-masters,  who  to^kg^eal  interest  in 
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Hm  discussion,  and  appeared  muQh  alive .  tp  their  own  intere^ta, 
and  jealous  of  rivalry^ 

Sf^ety  of  Ships. — Mr,  Lang  exhibited  a  method  of  preventing» 
hy  a  serieis  of  false  keel^  and  coverings  over  the  bottom  of  a  ship, 
a  method  of  securing  her  in  a  great  measure  in  case  of  striking. 
.His  method  was  by  having  the  false  keels  to  slide  one  over  the 
other,  so  that  when  one  is  struck,  by  giving  way  it  may  prevent 
that  destruction  which  probably  would  follow  from  a  fracture,  if 
ihcv  bpttom  had  been  pne  polid  piece.  The  method  has  already 
been  tried,  and  in  the  cases  where  the  vessel  has  struck^  has  been 
found  efllicient. 

Steam  Navigatian  with  Ameri^cu — Dr.  L^ner  having  on 
.Monday  commenced  his  observations  on  this  subject,  concT^ded 
them  to-day.  He  took  his  data  from  eleven  Government  steam- 
vessekb  Excluding  two  of  them,  he  found  that  9*06  pounds  of 
coal  were  consumed  per  horse  power  per  hour,  whidi  propelled 
them  at  the  rate  of  6*32  miles  per  hour.  From  this  he  calculated 
the  mean  idistaqce  which  a  ton  of  qoi^s  per  horse  power  would 
prppel.a  vessel,  to  be  1446^  miles.  The  two  other  cases  gave,  the 
4)oiisumptio|[i  per  horse  power  per  hour,  12*25  pounds,  the  rate 
J^726  loUes,  and  thq  distance  due  to  a  ton  of  coak  1,595  iniles.  If 
they  meant  to  steam  to  New  York,  they  must .  therefore  take  two 
tpns  and.  onertbird. of  coal  per  horse  power,  unless  they  niea^t  to 
0fijl  |U9/well  as  st^am,  ivh^reas  they  usually  took  hut  one  and  a 
.•quar^.  .  The  load  of  coals,  therefore,  would  be  enom^ous,  and 
jTQuld  make  th^  project  hctrely  practicable.  Und^r  these  circum* 
stencses  he  thought  there  w«^  but  little  prospect  of  opening,  ^itji 
^my  cl^woe  of  success,  a,  steam  communics^tipp  with  ^merica« 
JiU$  observed,  th^t  the  a,v^r9ge  time  of  passage  put  was  35  dayj» 
.17  Jhaura»  ««d.home  19  days  6  .hpurp,  and  that  the  advi^ntage 
^aioied  by  any  steamer  ivoul4  be  so  trifling,  a^  tP  l>e  not  worth  tfa^ 
.g^Qijbt  exti«  expense.  In  reply  to  these  observations,  .Mr,  Rotch,  qf 
JU>BdpQ«  ab4eryed,.that  Dr.  Lardner  had  taken  all  h^s  data  fropp 
.G^vemnient  yess^l%  nptorioufly  the  worst  supplied  with  machinery, 
*M>d  t^  verieit  ^f  old  s^a  tubs  "  afloat>  instead  of  from  the  latesf, 
Jiftd  0IQ9t  improved  speqiiQe^ns  of  engines  and  yessels,  and  therefore 
that  the  .)>oQtQr'8 .  data  i^nd  qppc^jusions  were  bg^h  T^rongp  Mr, 
£hippy.  ^so,  pf  Bristol,  produeed.  oa^^  and  authorities  whic|i 
tihom^A  th*tiniinitely  gi:ea^er  ^jtplpits  ha4  actually  beep^  performed 
Jiy.  ^teaiarv()9selsi,  ^  w^^re  diMly,  than  Qr.  L.V  data;  Aow^^,  Hi- 
iSuppy  «{dd|  the.'Atatentft  upi^.  sey^n  ppui?ds  of  (Joal  per  ^M?r?ip 
imii^r  p<ir  hour,. Md. the  r^t^  w^  9*4  n\\\e^  an  hour ;  t^t  ^ipQtUer 
vessel,  whose  name  we  did  not  hear,  consumed  six  pounds,  and 
^frorked  ft'l  mil^  per  h^W-.  These  facts  wer€  tfAeti  froppivthe 
^  Ka^tiflid  M^iga^e*"  Dr.  Robinspn  directed  Mr*  VignqUes  nq^ 
ilP  i^iMse  thea^  Buipb^rs  4o  Djr,  Jn^ypd^^fls  duty,  th^t  is,  3ie  4istanc| 
^  tpn^f.Klpsds  p^r  horse  power  wou^  propel  s^  vessel.  ,  He  vaaji^jf 
1755  miles.    There  was,  no^  doubt,  some  mistake  in  the  process, 
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as  Mr.  Herapath  calculated  some  of  Dr.  Lardner's  numbers,  and 
found  them  right,  and  by  the  same  means  the  duty  of  the  Atalanta 
and  the  other,  ttrhich  he  found  to  be  3008  and  30^4  miles.  The 
liatter  vessel  Mr.  Guppy  stated  to  have  sailed  2180  miles,  and  to 
l^ave  consumed  154  tons  of  coals,  and  then  to  have  had  left  175 
tons.  Though  no  one  doubted  the  fidelity  of  Dr.  Lardner^  state- 
ments, it  was  considered  the  "Government  vessels  were  not  fair 
samples  of  what  is  actually  done.  The  discussion  was  managed 
With  gr^at  pleasantness;  and  Messrs.  Rotch  and  Guppy  particularly 
kept  the  section  in  almost  incessant  laughter  by  their  humorous 
observations.  In  our  return  to  town  we  met  with  a  gentleman 
who  has  frequently  crossed  by  steam  between  Dublin  and  Liver- 
pool, which  by  the  route  taken  is  little,  if  any,  short  of  150  miles, 
but  statute  miles.  He  says  it  is  almost  invariably  done  in  II,  but 
often  under  10  hours,  that  is,  at  the  rate  of  15  miles,  or  near 
13  knots  an  hour.  He  quite  confirmed  the  statement  of  the  infe- 
riority, of  the  Government  steamers. 

Safety  Lamp* — A  model  of  a  lamp,  by  Mr.  Leethead,  was  exhi- 
bited, in  which  a  large  ball  or  reservoir  at  the  bottom  was  to  con- 
tain a  quantity  of  compressed  oxygen  gas,  and  the  upper  part  'Was 
to  be  a  cylinder,  with  a  hole  for  circular  plate  of  glass,  through 
which  the  light  came.  This  lamp  was  efiicient  so  lo&g  only  as  the 
oxygen  lasted,  which,  when  exhausted,  must  be  renewed. 
'  Telegraphs, — ^Dr.  Clanny  brought  forward  the  model  of  a  tele- 
graph, the  principle  of  Which  was  the  dividing  of  the  tSircle  by  ad 
arm  into  twenty-four  equal  parts,  each  position  of  the  arm  deuoted 
by  a  letter.  By  this  meaits  the  words  were  to  be  spdt.  Dt. 
Lardner  observed,  that  we  should  soon  know  the  result  of  Mr« 
Wheatstorie's  electric  telegraph,  and  that  if  it  succeeded  we  should 
have  a  communication  almost  instantaneous  by  night  or  by  day. 
GoL  Gold  made  several  objections  to  visual  and  sound  telegraphs, 
and  recommended  electrical.  Lieut.  Watson,  manager  of  the-  Liver- 
i)ool  telegraph,  commenced  a  paper  on  the  subject  of  telegraphs, 
but  was  interrupted  in  consequence  of  his  being  unable  to  lay  his 
plan  befoi'e  the  section,  because  of  his  intention  to  patent  it.  Wfe 
have  beien  at  the  Liverpool  office,  and  were  exceedingly  pleased 
with  the  system  and  efficiency  of  his  plans.  A  young  gentleman, 
we  believe  a  son  of  Mr.  Watson,  (fisplayed  to  us  and  other  gentle 
inch,  the  whole  process,  with  a  clearness  and  urbanity  that  refleot 

f'jfeat  credit  oh  him.'  We  have  been  favoured  with  some  efxt!ite($t6 
rom  their  books,  which  it  is  our  intention,  at  some  futut*^  OppdN 
tunity,  t6  publish.  In  the  mean  while  we  Wish  Mr.  Watson  ttvery 
sWbce^s  iri  the  pi^osecutioii  and  success  of  the  new  plan  ft**  whidh 
Tie^  is  taking  out  a  patettt. 

'^JPires,  and  Collision  of  Steam  and  other  Vessels. — ^Mr.  Williaitts 
^ribbsed'  a  jSlan  which,  he  said,  was  already  extensively  in  use,  to 
prevent  the  disastrous  con^quences  of  fires  and  cOlHsiotts  of 
vessels.     His  plan  is,  to  divide  the  vessel  into  fdur  oompartroents 
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by  iron  bulk-heads,  water  tigbt.  If  a  vessel  gets  one  stove  in,  it 
does  not  sink  her;  and  if  a  fire  happens,  the  water  can  easily  be 
turned  in  on  it  Formerly  it  had  been  supposed  that  these  stiff 
bulk-heads  would  prevent  the  working  of  the  vessel,  but  experience 
proved  otherwise.  Mr.  W.  detailed  some  e^cperiments  he  had 
made,  showing  the  efficacy  of  bb  plan.  He  let  the  water  into 
the  first,  it  sank  the  prow  6>  asd  raised  the  stern  %  inches ;  he 
then  let  it  into  the  two  first,  and  it  sank  the  prow  12,  and  raised 
the  stern  10,  inches.  He  abo  observed,  that  the  bulk-heads  would 
operate  to  prevent  the  rushing  of  air  to  feed  the  flame. 

Inflexible  Suspension  Bridge^ — ^A  description  and  drawings  of 
a  bridge,  by  Mr.  Curtis,  which  had  the  above  title,  was  exhibited. 
There  did  not  appear  to  us  to  be  any  thing  new  in  it ;  and  from 
the  description  given,  some  doubted  its  capability. 

Thrust  of  Arches. — ^Dr.  Lardner  read  a  paper  from  Professor 
Moseley,  on  the  above  subject ;  but  without  going  into  the  mathe- 
matical details  we  could  not  do  it  justice,  or  then  make  it  intel- 
ligible to  many  of  our  readers. 

At  the  close  of  the  labours  of  section  G  on  Friday,  Dr.  Robin- 
son announced  that  it  is  intended  to  establish  a  course  of  study 
in  the  new  University  of  Durham,  for  the  instruction  of  students 
intended  for  the  profession  of  civil  and  mining  engineers ;  that  the 
lectures  to  such  students  are  proposed  to  be  given  in  eight  succes- 
sive months  of  «ach  year,  and  that  the  students  will,  from  time  to 
time,  be  examined  as  to  their  proficiency,  and  receive  certificates  of 
competency  or  honorary  distinctions,  if  judged  worthy  of  them. 

The  mathematical,  physical,  &c.,  parts  in  our  following  numbers. 

SUMS  GRANTED  BY  THE  ASSOCIATION  FOR  SCIENTIFIC  PURPOSE&, 

Maikematies  and  Physics. — Reducing  observations  of  the  stars, 
500/.;  discussing  the  tidal  observations  at  Bristol,  15L\  hourly 
observations  in  meteorology,  50/. ;  to  the  meteorological  Com- 
mittee, 100/. ;  to  repair  Whewell's  anemometer,  10/. ;  to  construct 
a  new  one,  40/. ;  extending  the  Astronomical  Society's  catalogue, 
500/. ;  observation  on  waves,  100/. ;  the  effects  of  gases  on  Brew- 
ster's solar  spectrum,  100/. ;  making  a  rock-salt  lens>  80/. ;  total, 
1,555/. 

Chemistry, — Experiments  on  atmospheric  air,  20/.;  table  of 
chemical  constants,  30/. ;  effects  of  fresh  and'  salt  water  on  cast  and 
wrought  iron,  20/. ;  effect  of  heat  of  212®  on  organic  and  inor- 
ganic bodies,  10/. ;  total,  80/. 

Geology, — To  determine  relative  level  of  land  and  sea,  272/L ; 
publishing  <<  Agassiz's  Fossil  Ichthyology,'*  105/. ;  observations  on 
peat  mosses,  50/. ;  experiments  on  mud  and  silt  in  rivers,  20/. ; 
total,  447/. 

Natural  History. — For  observations  on  growth  of  plants  under 
glasses,  50/.;  preserving  vegetable  and  animal  substances,  251.'^ 
total,  75/. 
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AnaJtamy  and  Medicine. — For  observations  on  the  venous  and 
absorbent  systems^  5(ML  ;  on  the  effects  of  poisons  on  anima]s,  25/. ; 
analysis  of  animal  secretions,  25/.;  motions  and  sounds  of  the 
hearty  50/. ;  pathology  of  the  brain,  25/. ;  lung  diseases,  25/. ; 
total,  200/. 

StatUties. — For  inquiries  into  the  state  of   education,  more' 
particularly  in  large  towns,  150/.;  condition  of  the  working  classes, 
100/. ;  total,  250L 

.  Mechanics* — For  determining  the  relative  strength  of  iron  made 
by  the  hot  and  cold  blast,  and  extending  the  inquiry  to  wrought 
iron,  100/.;  printing  Taylor's  report  on  the  duty  of  Cornish 
engines,  50/. ;  duty  of  a  bushel  of  coals  in  pumping  engines  not  in 
Comwail,  100/. ;  railway  constants,  50/. ;  duty  of  a  ton  of  coals  in 
horse  power  in  steam- vessels,  100/. ;  if  extended  to  America  an. 
additional  50/. ;  total,  450/.     Grand  total  granted,  3,057/. 


Nautical  Almanac^  and  its  Superintendent* — In  the  *^  United 
Service  Gazette,"  of  the  23d  ult.,  we  perceive  a.  letter  from  Mr. 
Woolhouse,  late  head  computer  to  the  *'  Nautical  Almanac,**  in 
which  he  charges  the  superintendent  with  making  some  strange 
errors,  which  he  there  points  out.  We  do  not  like  to  give  an 
opinion  on  the  subject,  until  we  see  what  Mr.  Stratford  can  say  to 
it ;  but  if  true  it  is  rather  a  serious  item  in  the  competence  of  the 
worthy  superintendent,  Mr.  Stratford,  to  manage  our  "  Nautical 
Almanac,"  to  the  accuracy  of  which  so  many  hundred  thousancL 
lives,  and  so  many  miilions  of  property  are  annually  intrusted  to 
plough  the  "  vasty  deep." 

Artificicd  Production  of  Thunder^  Lightning^  and  Rain.'^-^Aot 
experiment  is  contemplated  to  be  tried  in  America  to  produce 
these  phaenomena  almost  at  pleasure.  It  is  well  known  that  vapour 
exists  in  much  greater  abundance  near  the  earth's  surface  than 
higher  up,  and  that  if  this  vapour  could  be  elevated  in  ample 
quantities  to  a  sufficient  height,  the  superior  cold  would  condense 
it  into  clouds,  which,  from  the  very  process  of  evaporation  and 
condensation,  would  become  electricaU  Hence  may  proceed  those 
grand  phenomena  of  nature.  The  method  obviously  pointed  out 
is,  to  produce  a  powerful  current  from  the  surface  upwards,  at  the 
time  the  atmosphere  is  otherwise  still,  which  may  be  accomplislied 
by  a  great  heat  rarifying  the  substrata.  This  is  indeed  the  very 
steps  nature  follows ;  and  it  was  lately  stated  to  us,  before  several 
gentlemen,  by  a  distinguished  philosopher,  that  it  has  actually  been 
done,  though  accidentally,  in  America.  A  large  quantity  of  wpod 
or  turf  was  by  some  means  set  on  fire,  and  after  burning  a  con- 
siderable time,  a  deep  cloud  formed  above,  and  the  phenomena  of 
thunder,  &&  followed.  In  corroboration  of  this,  it  has  .been 
remarked  by  several  that  heavy  rain,  and  not  unfrequently  thunder 
and  lightning,  follows  great  battles. 
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JBhrminffhamj   Bristol^  and   Thames  Jtmdkm  BaUwap^ --^  Ai 
Meeting  of  the  Proprieton  of  this  ComfMuay  todk  piaee  A  tiie  City' 
of  Londan  Tavern  4m  the  6th  of  last  menth^  at  videh.a  mast  aatig- 
faotory  report  was  made  by  the  Directors)  and  a  ResohitiDn  vaa 
imaoimously  passed  aathorieing  ^em  to  renew  their  apj^eatioa.  to 
FarHamenty  for  an  extension  of  the  lane  to  Knightshvi^e*^reeo»  ini 
the  next  session.    We  are  glad  of  this,  becavu^  we  thhik  it.will> 
prove  a  great  oonvenience  to  a  large  mass  of  the  western  metro* 
politan  population,  and  because  we  believe  the  spot  chosen  lor  the* 
terminus  to  be  a  good  one.  .  That  the  extension  will  add  greatly  to 
the  value  of  the  line  there  can  be  no. question*.  The  workis. ace: 
proceeding  satisfactorily.     Messrs.  Cubitt  have  got  the  contract 
for  the  construction  of  the  gallery  and  bridge  at  the  Paddington 
Canal,  which  insures  the  due  execution  of  this  the  most  important 
and  interesting  work  on  the  whole  line.-    We  oould  wiah.  some  -of 
the  larger  undertakings  were  managed  in  the  same  systesnlie  and 
business-like  manner  the  affairs  of  tibis  Company'  are. 

Birmingham  jRaUwa^, — ^This  line- will  be  ready  to  Tring  by  ihey 
12th  instant,  but  it  is  not  quite  certain  whether  it  will  be- open  to 
the  publie  until  towards  the  end  of  the.  motttk  -  It  will.be  a  great 
boon  to  the  public  aU  the  way  ;  the  impositions  on  the  road  and  at 
Birmingham  are  enormous.  • 

B^hton  Eaikoat^s^-'^e  hear  that  Mr.  Stephenson's '.frionis 
seriously  intend  to  bring  this  subject  again  before  Parliament  next 
session* 

Sotkm  €md  Preston  Baikaa^^-^On  appUoatioQ^  a  Mrtificate 
was  lately  gnemted  by  the  magistrates  to  enaUe  the  Company  to 
take,  nolms  vohns^  \kdA  needful  for  the  tine.  . 

Beifficm  oiki  French  Baiiroads.—Brussds,  8^.,l7.*^ThB 
receipts  Of  Um  iron  railroad  fully  justify  the  expectations  that  ware 
fbrmed  of  it«  The  receipts  ftom  a  certain  period,  when  only  one 
section  of  the  railroad,  Uiat  from  Mechlin  to  Brusseia,  was  eon^i 
pleted^  being  ascertained,  it  was  calculated  that  when  two  seotions 
wer&  opened  t|ie  receipts  would  be  doubled,  and  when  three  sec-^. 
tions  were  in  use^  tripled.  This  might  hav«  been  thott^^i.Bathec 
a  sangoiQB  expectation,  but- it  has  been  realized.  The  .reeeipta  foe 
eight  months  on  the  first  section  were  241,4i51f.  10c.  Triple  thia 
sum,  724,355f.  10c.,  was  assumed  as  the  probable  receipt  on  three 
sections  during  an  equal  period  of  time;  tiie  real  setevpk  inthd 
first  dght  months  of  this  year  has  been  74%888f.  240^  ^at  is  to 
say^  18»5S3fi  He.  above  the  estimate*  This  may  be  ceafedderedaa 
higUy  satisftictory ;  for  the  third  section^  that  to  Termondet  m  of 
far  less  importance  than  those  of  Brussels  and  Antwerp.  lIunBe 
new  seotions  will  be  opened  in  the  month  of  September^  and  wa 
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sliftU  then  s^  the  product  of  six  sectioDs.  Sept.  18. — ^We  are 
informed  that  the  commimiavfls^asBeinWed.at  Arras  to  consider 
the  best  direction  to  be  given  to  the  iron  railroads  have  nearly 
agreed  on  the  following  bases: — The  communications  between 
France  a^d  Belgium  td  be'by»  principal  line  from  Paiisto  Listoy 
byrway  of  Amieite)  -Arrasy  and  Dooai,  with  a  branch  from  DoAai 
to  Vaiiencieiines  and  Cambraiy  and  from  Lisle  to  Belgium*  Thie 
qommuniealions  between  France  and  England  on  the  one  hand; 
and  betweeii  England  and '  Belghim  on  the  other,  to  be  by  a  \ioib 
which^'  p? oceeding  frooi  Amiens,  passing  by  Abbeville^  Estaples, 
Boido^e»  Cdais,  Watten,  BL  Omer,  Aire,  and  MerviUe»  with  m 
branch  from  Watten  to  Dunkirk^  would  join  the  principal  line'ttl 
Ijide^^-t^JSrusids  Papers, 

Sirmmffkam  €md  Derhff  JwmctUm  Railway, — A  Half-yearly 
Genend  Meeting  of  the  proprietors  was  held  at  Birmingham  OBfr 
the  Slst  AugsBt — Henry  Smith,  Esq<  in  the  Chair. 

5^  It  appeitts  that  the  impoitant  centeact  at  Tamworth  had  been 
let  ta  An- experienced  contractor — the  whole  of  the  land  required 
haying,  been  pnrchased :  the  two  contracts  next  in  importance,  viz.^ 
the  ^Tiadiiet  over  the  river  Anker,  and  the  bridges  over  the  Derwenf 
and  the  canal  at  Derby,  had  aUo  been  let,  and  the  woiks  com- 
menoedi  Upon  the  remaining  part  of  the  line,  the  greater  part  of 
the  hmd  had  been^  purchased.  The  application'  for  an  asMnded 
Act,  to  enable  the  Compaay  to  mak«  a  line  from  Tamwoi^  to 
Rogby^  had,  from  the  4i&9%fe  opposition  it  had  to  encounter  in 
Parliament,  been  thrown  out.  The  Directors  hady  therte^M^ 
deemoi  it.  proper  to  commence  without  delay  the  Stcmebiidg^ 
branoh,  as  a  line  to  London,  from  which  great  advantages  might 
be  anticipated.  Within  less  than  twelve  months  from  the  openings 
of  the  London  and  Birmingham  line,  the  works  of  the  Birmin^min 
and  Derby  line^  indiiding  the  Stonebridge  branch,  might  be  com^ 
pleted.  The  report  proceed  to  enter  into  details  of  the  advantagetil^ 
contemplated  by  the  Directors,  and  observes,  that  to  fttcilitate  8i6 
transfer. of  shw^es,  arrangements  have  been  made  with  Mr.  H«^ 
Pi^teson,  vsecretary  of  the  North  Midland  Railway  Company,  for 
transfers  being  made  in  London. 

^  f^m  the  accounts  it  appeared,  that  the'receipts  of  the  Com* 
pany,  up  to  l&e  SOth  June,  were  58,178/.  ISs.  Sd.,  and  the 
disbofsements,  up  to  that  diate,  32,SS7/.  lis.  Id.^  there  then- 
remaining  unpaid  on  the  second  callv  5590/.,  which  amount  fmsy- 
however,  gradually  diminishing,  frcnn  the  additional  registration  of 
shares*"  .     .    '     ^ 

Qreenwie^  Ratlwap,-^SinQe  our  last  Number,  it  c^^peaiis  that 
our  anticipations  were  true,  relative  to  the  re-modelling  the  Di<*- 
rection,  by  the  admission  of  three  members  of  the  Committee  of 
Sharehohters  (who  had  been  appointed  to  examine  into  all  matters 
conneeted  with  the  affairs  of  the  Company),  and,  also,  one  of  the 
shareholders.  It  seems  that  measures  are  ixnv  in  progress  for  the 
unmediate  completion  of  the  railway,   and  the  public  appear  to 
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participate  fn  the  feeling,  as  the  old  shares  tete  recetftljr  i^a  con* 
siderafoly.  The  new  shares  that  are  now  in  coui^  of  issue  will 
bear  interest  at  five  per  cent,  before  the  old  shares  receive  any 
dividend ;  and,  when  the  old  receive  more  than  five  per  cent.,  the' 
whole  will  receive  equal  dividends,  whether  five  or  ten  per  cent. 

We  insert  Mr.  James  Walker's  report  as  to  the  structure  ancf 
stability  of  the  railway  and  its  arches.  We  understand  the  new 
Directors,  as  now  constituted,  hold  one-fifteenth  of  the  Whote 
shares.     This  is  putting  their  shoulder  to  the  wheel  right  weU. 

Great  Western  Hailwai/, — ^This  great  line  there  is  every  pro* 
bability  will  be  opened  to  Maidenhead  by  the  middle  of  November* 
It  is  expected  to  be  a  pattern  of  easy  and  quiet  running,  as  the 
engineer  will  lay  his  rails  on  wooden  sleepers,  Kyanized,  instead  o# 
on  stone  blocks.  He  calculates  to  use  400  loads  of  timber  per 
mile,  and  has  fourteen  tanks  for  preparing  it  between  London  and^ 
Maideuhead,  each  containing  9,000  cubic  feet.  We  have  long 
contended  that  all  rail-roads  must  come  to  use  wooden  sleepersi 
and,  of  course,  Kyanized ;  and  we  are  not  a  little  flattered  to  find 
our  opinion  corroborated  by  such  eugineers  as  Vignolles,  Walkei^^ 
Brunei,  Locke,  &c. 

A  trivial  repetition  of  what  took  place  some  months  since  at 
Hanwell  has  occurred  near  the  same  place.  The  substratum  of 
clay  has  spewed  up  a  little  on  each  side,  from  the  weight  of  the 
gravel  embankment,  which  has  sunk  a  trifle  perpendicularly »  Th4^ 
whole  consequences  will  be  the  expense  of  some  extra  loads  o^ 
gravel  to  the  contractor.  Report,  as  usual,  has  mightily  magnifie<} 
this ;  but  we  must  remember  the  report  arose  near  the  Asylum. 


Eastern  Counties  Railway. — ^We  are  sorry  to  see  the  per- 
petual public  squabbles  of  this  Companny.  In  the  "  Times " 
there  lately  appeared  a  long  correspondence  between  the  worthy 
Secretary  of  the  Company  and  Messrs.  Lawford,  solicitors  to 
Mr.  Labouchere,  arising  out  of  some  direct  reflections  in  their  ^ 
report.  It  seems  the  Company  entered  into  an  agreement  with 
Mr.  L.,  similar  to  that  with  Lord  Petre,  which  they  now  refuse 
to  ratify,  because,  says  the  Secretary,  **  neither  in  honoury  nor  in 
justice  could  fulfilment  have  been  demanded'*  from  the  parties 
who  made  it.  Good  heavens!  is  it  possible  that  men,  who' 
"originated  entirely,"  say  Messrs. Lawford,  "such  agreements,"^ 
should  proclaim  before  the  wide  world  that  they  "  will  not 
fulfil," — ^that  they  are  not  bound  in  honour,  nor  in  justice  tor 
fulfil — the  acts  and  deeds  which  they  themselves  proposed  and!' 
executed  1 1 1  What  must  the  shareholders  think  of  this  code  of 
honour  and  justice  ?  Will  they  entrust  their  aflairs  and  pay  their^ 
money  into  hands  which  thus  publicly  announce  such  prin-V 
ciples?  We  shall  see — the  present  call  will  tell  us.  We  fear,  the' 
reported  giving  away  of  some  of  their  shares  in  London  an(^ 
Liverpool,  with  2s.  6d.  per  share  besides,  to  take  them,  is  rathe* 
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la.poorish  symptom  of  answering  the  call.*  But,  it  is  said,  the 
proprietary  are  to  be  forced  to  pay,  if  they  decline  to  do  it 
voluntarily.  Would  the  Directors  risk  such  measures?  Will 
they  permit  us  to  ask  them,  whether  either  of  their  officers  holds 
to  the  tune  of  1,300  shares,  or  32,500/.,  and,  if  so,  whether  the 
calls  have  been  duly  paid  up?  If  not  against  their  code  of 
honour  taidjttsticei  we  should  feel  thankful  with  an  answer. 

Our  attention  has  been  called  to  a  few  items  in  the  accounts. 
For  example,  38,072/.  were  expended,  exclusive  of  1,500/.  to 
the  Directors^  to  the  time  of  obtaining  the  Bill,  though,  we 
believe,  they  were  not  more  than  three  or  four  days  in  Par- 
liament] This  is  very  nearly  the  amount  which  it  cost  the 
Southampton  Line,  that  stood  so  severe  a  contest  in  the  House, 
and  nearly  half  what  it  cost  the  Great  Western,  which  through- 
out two  sessions  sustained  the  most  expensive  and  determined 
opposition  any  one  line  ever  experienced,  the  very  evidence  of 
which,  in  the  last  session  in  the  House  of  Lords  alone,  occupied 
1,400  folio  pages.  Does  not  this  argue  great  liberality  in  the 
Eastern  Counties  somewhere  ?  We  wonder  how  much  was  paid 
for  the  previous  concern,  and  to  whom  ;  for,  at  the  beginning  of 
the  present  undertaking,  we  were  assured  100/.  would  cover  the 
whole.  Again,  we  perceive,  per  report,  for  the  "salaries  of 
Secretary's  department,  1,163/.  13s.  6d. ;  printing  and  advertise- 
ments^ 937/»  15s.  9d. ;  account  books,  &c.,  442/.  5s.  7d. ;  letters 
and  parcels,  99/.  17s.  8d. ;  office  rent,  furniture,  and  expenses, 
732/.  14s.  9d.,"  making  a  total  of  3,376/.  7s.  3d.,  for  one 
year's  expense  of  that  which  we  suppose  comes  entirely  under 
the  Secretary's  management.  Add  to  this,  1,435/.  13s.  9d.  for 
the  Direction,  and  1,500/.  for  the  engineer's  salary,  and  we  have 
6,312/.  Is.  for  what  may  be  called  the  expenses  of  management 
from  July  4th,  1836,  to  July  4th,  1837.  Now,  the  "engineer- 
ing and  works  are  9,101/.  Is.  3d."  Take  1,500/.  out  of  it  for 
the  engineer's  salarj^,  it  leaves  7,601/.  Is.  3d.  for  the  cost  of  the 
works,  for  which  6,312/.  extra  were  expended  in  the  mere 
management,  as  far  as  we  understand  it.  If  wrong,  let  us  be 
corrected :  if  not,  it  is  something  for  the  shareholders  to  look  at. 

We  beg  to  inform  "  S."  we  have  not  room  for  the  "  Letter  in 
the  *  Times,'  of  Sept.  23d,  p.  3,  signed  *  Aristides,' "  but  we,  never-^ 
theless,  fully  concur  in  the  justice  of  its  observations,  and  think^ 
it  well  worth  the  attention  of  the  Eastern  Counties'  Proprietary. 

We  have  just  seen  something  intended  for  a  reply,  by  one 
"  Civis."  Is  this  the  Scotch  for  "  J.  C.  Robertson,  Secretary  ?" 
"  Civis "  says  he  is  "  a  large  shareholder ;"  but  the  cunning, 
fellow  does  not  tell  us  how  many  hundred  shares  he  holds,  and 

I  how  many  single  ones  he  has  paid  on.     Had  the  Directors  not; 
better  at  once  close  the  concern  ? 
*  We  have  been  offered  5s.  per  share,  and  the  expenses  of  transfer  paid,  to  take  them.      J 
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Improvements  in  the  PoH  of  Hamburgh.-^The  general  fiytiteia 
of  impfovements  for  this  important  port,  as  proposed  ty  Mr, 
Vignolles,  have  been  adopted  by  the  Hamburgh  Senate,  and  an 
immediate  commencenient  tvill  be  made  by  constructing  the  iie# 
cBleam-boat  harbour  and  landing  quay^  The  n^t  «tep  will  be  the 
•formation  of  docks,  and  in  order  to  fully  explidn  to  Ac  meroau- 
tile  community  of  Hamburgh  the  nature  of  the  work,  a  beatt- 
:tiful  model,  on  a  large  scale,  and  embracing  the  whole  ei^ettt 
of  improvements,  is  now  constructing  in  Hamburgh,  under  tte 
immediate  eye  of  M.  Hubbe,  the  engineer  of  the  Hambcn^ii 
Oovemtoent,  who  is  appointed  to  carry  the  plan  into  e^ct.  Th^ 
model  will  also  show  the  mode  in  which  the  raflway  for  Hanover 
will  cross  the  Elbe  and  communicate  with  the  »ew  doolra.  Such 
improvements  are  essential  to  the  commercial  prosperity  of  Hani* 
burgh,  which  is  seriously  threatened  by  the  advantages  Antwetrp 
will  derive  from  the  chain  of  railways  to  the  Rhini^  and  by  the 
railroads  contemplated  by  Prussia,  from  Ae  Rhfee  into  the  Inte- 
rior, whereby  the  colonial  produce  and  manuftictured  g&o6s  leoiii- 
aumed  by  Germany,  will  be  likely  to  be  entered  at  the  port  of 
Antwerp,  in  preference  to  Hamburgh,  should  tins  city  remaia 
without  a  similar  railway  communication  into  Prussia  and  8«x6ny. 

Manchester  and  LeecU  Railway.— Hhe  Directors  oftMsConapag^ 
appear  to  be  making  a  good  use  of  their  time.  By  their  repptf^ 
just  published,  it  seems  that  within  four  montte,  and  since  th^ 
have  becto  in  possession  of  the  powers  conferred  by  theb  A^  flxey 
have  let  to  first-rate  contractors  about  twelve  miles  of  liiis  iine^ 
extending  from  Manchester  to  Rochdale,  and  they  have  al»  pw» 
chased  the  land  for  nearly  the  whole  of  that  distance^  up«m  satis* 
factory  terms*  The  most  energetic  exertions  are  making  by  all  parw 
ties  to  urge  forward  this  great  undertaking ;  from  olie  thousand  to 
two  thousand  men  are  already  employed  on  the  line.  The  Divec^ 
tons,  by  waiting  until  this  summer  before  they  comni«iced  aisliff 
operations,  have  well  consulted  the  permanent  interests  of  the 
shareholders.  It  is  an  ektraordinary  fact,  that  although  the  pie- 
sent  season  cannot  be  considered  as  a  dry  one,  yet  the  ciiiet  hasA 
of  canal  to,  the  east  coast  have  been  stopped  for  want  of  watcay  antt 
laAd  carriage  has  been  obliged  to  be  substituted  for  abonl  oiie« 
third  of  the  distance,  at  an  increased  expense  of  fifty  per  ■cent? 
The  tract  of  country  to  be  traversed  by  this  raBway  wnp^Bf^ 
within  it  a  greater  amount  of  wealth,  and  a  larger  populatkiii,  tfaatf 
any  other  provincial  district  of  the  same  extent  in  the  kingdom  i 
beaides  having  Manchester  at  one  end  and  ieeds  at  ti»^*olher, 
it  Will  have  the  important  aaanufacturing  towns  of  Oldham, -H^© 
wood,  Middleton,  Rochdale,  Littleborough,  Tddmord^i,  Hetodeaj 
Bridge,  Mythomoyd,  Sowerby  Bridge,  Halifax,  Bradlbfd,Hind*i 
denafid^,  Mirfield,  Dewsbury,  and  Wakefield,  and  their  nespetjtira 
dependencies  lying  between,  with  an  aggregate  pOpulaiaoai^^ot 
upwards  of  a  million  and  a  haif— bdng  equal  to  ooMrifllh  of  <hB> 
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total  population  of  all  England,  though  only  one  tUrty-eighth  p«rt 
<^  the  area.  It  will,  moreover,  open  a  direct  communication 
|)etween  the  two  seas.  The  contractors  are  under  heavy  penalties 
.4o  finish  the  line  to  Rochdale  (lU  milfes)  in  May  18S9,  and  from 
it  a  oon»derable  income  will  be  derived.  The  prospects  of  temu'^ 
neration  to  the  shareholders  are  therefore  most  cheering,  and  quite 
justify  the  very  favourable  opinion  with  which  the  public  regards 
this  important  railway.  We  regret  the  report  came  too  late  for 
publication  the  present  month. 

The  Midland  JRailway  t&  Eddnhurgh  and  Gla9ffow*--^Th\s  pro? 
jeet  is  steadily,  advancing  in  public  opinion,  which  is  partly  attri- 
butable to  the  indefatigable  and  judicious  exertions  of  Mr.  Stephen 
ileed,  the  pr«j«ctor  of  the  line,  and  Mr.  Richardson,  the  engineer, 
but  more  especially  to  the  intrinsic  merits  of  the  line  itselL-^iVeuN 
ognstle  Journal* 

Mamme^tku — The  remains  of  Mammalia  have  been  found  on  the 
plains  of  Cheshire.  In  the  progress  of  cutting  for  the  Grand 
Junction  RaUway,  two  grinders  of  the  elephant  were  discovered  in 
lir  b<d  of  grav«l  replete  with  marine  shells. — Times* 
,  Mtiioml  Loan  Fimd  JUfe  Assurance  Soci^. — We  are  glad  to 
bear  that  the  principles  of  this  Society  begin  to  be  thoroughly 
appreciated  by  the  public  We  have  received  £ui  interesting 
afticle  on  the  sul^ect,  which  came  too  late  for  the  present  number^ 
.  NeapoUkm  Railroad, — The  King  of  Naples  has  given  M.  A*  GK 
jBayardde  la  Vingtrie  his  Royal  sanction  for  the  construotioa  of  a 
nulroad  from  Nappies  to  Nooera,  with  a  side  branch  to  Castellanun^ 
with  the  additional  privilege  of  extending  the  line  to  Salerno  and 
AvellinO|  and  fanning  several  side  branches  to  other  i^aoes,  on 
condition  of  the  works  being  begun  within  the  space  of  five  yeavs* 
The  railroad  is.  to  commence  in.  the  market-place  of  Naples,  t^ 
proceed  towards  the  plain  of  Portici,  by  the  harbour  of  Granatelio^ 
and  thence,  between  the  shore  and  Resina,  to  Torre  del  Greoo  mid 
Torre  deir  AnnunziatfU  At  the  latter  place  it  will  branch  off  in 
two  direetions — one  along  the  seashore  to  Castellamare,  the  other 
through  the  gates  of  Pompeii  to  Nocera,  leaving  Angri  on  en^ 
side,  but  passing  through  Pagani.  The  length  of  the  whole  road 
will  be  about  2i  rniglie.  A  calculation,  based  upon  the  present 
number  of  passengers  and  goods,  and  a  much  low€^  price 'than  that 
BQW  usually' paid,  is  said  tolei^ve  a  profit  of  nine  per  cent  to  th^ 
Company. 

Northern  and  EasUm  RaUway^ — The  Direetofs  h«ve  giv^ 
ordets  to  begin  the  construction  of  the  firot  and  noost  profitable 
pattof  thislincy  that  is,  from  Kingsland  turnpike  to*  Broatboume^ 
iitunediately^  It  i^  calculated  that  this  part,  wbich  is  \(0ry  ea4y  of 
eQafitenetioni,  may  be  executed  within  twelve  months  after  obtaining 
possession  of  thelandi  and  will,  pay  a  clear  profit  of  **  ^  per 
oamt.*'    We  can  only  say  we  are  ^ad  to  see  this  alacrity  after  ao 
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long  a  pause,  and  we  tnmt  it  will  not  cease  antil  tfiey  te^h  Cam- 
bridge. 

North  Union  Railway, — The  works  on  this  line  are  at  present 
making  rapid  progress  at  the  Wigan  End.  The  erection  of  tWo^ 
iron  bridges,  one  over  Walgate  and  the  other  over  Chapel,  are  now 
in  progress,  and  thej  are  expected  to  be  an  ornament  to  that  town. 
*^Preston  Chronicle, 

Paris  and  St.  Germain  Railway* — This  line  does  not  seem  to 
please  well.  Its  cost  of  construction  is  said  to  be  immense,  its 
terminus  inconvenient,  and  chance  of  paying  well  but  little. 

Railroad  in  Holland, — Amsterdam^  Sept,  7. — ^The  King,  by  his 
decision  of  the  4th  of  this  month,  has  confirmed  the  statutes  of  the 
Dutch  Iron  Railroad  Company,  and  consequently  that  Company 
may  be  considered  as  constituted.  Our  fellow-citizens  know  that 
the  work  of  preparing  the  ground  is  already  proceeding  with 
activity,  and  from  the  great  number  of  workmen  employed,  we  may 
expect  that  important  work  will  be  speedily  carried  into  effect. — 
Globe, 

Russian  Railroad, — At  a  late  Meeting  of  the  Proprietors  of  thi^ 
Zarsko  Selo  Railroad,  the  following  Resolutions  were  come  to^ — 
1.  By  a  majority  of  164?  out  of  186  votes,  that  the  Directors  be 
empowered  to  contract  a  loan  of  1-J^  millions  rubles  for  completing 
and  carrying  the  railway  from  the  Fontanka  Canal  within  the  city 
to  the  terminus  within  the  Park  of  Pawlowsk.  %  By  a  majority 
of  122,  that  the  Company  carry  on  the  trafRc  under  their  manage- 
ment :  only  32  voted  for  leasing  the  same.  3.  That  the  railrc^ 
be  continued  to  Pschora — ^unanimously. 

River  Dee  and  Chester  Harbour. — We  have  seen  an  elaborate 
and  interesting  report  on  the  imjtrovement  of  this  river  and  harbour 
by  Sir  John  Rennie,  which  we  have  been  anxious  to  give  our 
readers  the  benefit  of,  but  the  British  Association  and  the  Railway: 
reports  put  it  entirely  out  of  our  power,  at  least  for  the  present. 

Railways  in  Germany, — ^It  appears  certain  that  the  Prussian 
Government  have  resolved  upon  promoting  a  system  of  railway 
lines  to  connect  Prussia  Proper  with,  its  various  dependencies,  but 
more  especially  with  the  Rhine  Provinces.  To  effect  this  object 
the  kingdom  of  Hanover  will  be  traversed  from  east  to  west,  and 
this  main  line  will  connect  on  the  borders  of  Saxony  with  the 
Leipsic  and  Dresden  Railway,  and  will  intersect  the  proposed 
Hamburgh  and  Hanover  Railway  between  the  cities  of  Hambni^h 
and  Brunswick.  At  the  latter  city  will  terminate  the  railway  from 
Hartzburgh  and  the  celebrated  Hartz  mountains.  The  railway 
from  Magdeburg  to  Leipsic  is  so  far  organized  that  the  line  has 
been  traced  on  the  ground  and  the  working  drawings  made.  Some 
of  the  German  engineers  are  now  in  England,  and  attended  the 
meeting  of  the  British  Association  in  Liverpool,  and  have  examined 
our  principal  railways.  Mr.  Vignolles,  C.  E.,  who  has  lately 
returned  from  a  tour  through  Germany,  is  the  engineer  consulted 
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0D.  most  of  these  lineS)  and  is  now  giving  the  orders  for  the  engines, 
Ac.  required  for  the  Brunswick  and  Hartzburgh  Railway. 

Thames  TunneL — A  Court  of  Directors  of  the  Thames  Tunnel 
Company  was  held  on  Thursday,  when  Mr.  Brunei  laid  before  the 
meeting  a  detailed  report  of  the  late  irruption,  and  of  closing  the 
aperture  in  the  bed  of  the  river,  and  of  the  successfully  clearing  of 
all  the  water  out  of  the  tunnel.  The  shield  has  been  approached, 
and  all  found  in  good  order.  The  quantity  of  mud  which  has 
run  into  the  tunnel  from  the  bed  of  the  river  is  much  less  than 
was  expected.  The  clearing  out  of  the  shield  will  be  immediately 
commenced,  and  the  works  will  then  be  resumed. — Mining 
JaumaL 

York  cmd  North  Midland  Bmlway. — ^We  are  glad  to  learn  the 
progress  which  the  works  connected  with  this  Company  are  making. 
At  their  meeting  on  Thursday  week  the  Directors  entered  into  a 
contract  for  stone  blocks,  &c. ;  they  also  gave  instructions  to  the 
engineer  to  prepare  a  further  part  of  the  line  as  far  as  the  Leeds 
and  Selby  Railway  line ;  to  furnish  them  with  plans  and  specifica^ 
tions  of  a  bridge  over  the  river  wharf  at  Ulleskelf,  and  to  advertise 
for  contracts  for  the  same«  It  is  the  intention  of  the  Directors 
immediately  to  enter  into  a  negotiation  with  the  different  land- 
owners, on  the  line,  and  to  purchase  as  soon  as  possible  the  whole 
of  the  land  required  between  York  and  the  Leeds  and  Selby  Rail- 
way.— JLeeds  InbelUgencer. 


Iron  Steam  Boats. — An  iron  steam  boat,  called  the  Sirius,  was 
launched  the  26th  ult.  from  Messrs.  Fairbaim's,  at  the  Isle  of 
Dogs,  the  longest  yet  made  of  iron.  She  measures  about  164  feet 
in  the  keel,  and  176  on  deck.  Her  beam  is  17  feet.  She  is 
intended  to  be  worked  by  two  high-pressure  engines  of  35  horse- 
power each,  with  24  inch  cylinders,  of  3^  feet  stroke,  and  three 
boilers  with  copper  tubes  worked  expansively ;  and  to  ply  on  the 
Rhone.  The  iron  planks  of  which  she  is  made  are  about  7  feet 
long,  14  inches  wide,  and  a  quarter  of  an  inch  thick,  and  her  ribs 
are  of  double  angle  iron  with  diagonal  stays.  Her  mould  is 
handsome,  but  rather  narrow ;  and  when  she  has  her  machinery  and 
water,  it  is  calculated  she  will  not  draw  above  two  feet  of  water. 
She  is,  besides,  divided  into  four  compartments  by  three  iron  water 
tight  bulkheads ;  so  that  if  a  fracture  should  happen  in  any  one 
part  she  will  stiU  float  safely. 
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(3)  BiTiniDgfaam  and  Dabj    • 
(3)  Ulrmifi^Aam  amd  Gkmcetter 

(2)  BiimiDgham,  Bristol,  and 
Thames  Junction  •     .     . 

2)  Bristol  and  Exeter  .     .     . 
2)  ChaltenhamaDdOreatWastem 

(3)  Commercial,  Blackwall     . 
(3)  Dublin  and  Kilkenn  j  .    . 

(2)  Eastern  Counties     .     •     • 
Edinburgh  and  Dunbar    . 
Bdinburgh  and  GUugom  (old) 
Ditto,  ditto  (new)   .    •    .    . 

(3)  Edinburgh,  Leith,  and  New- 

haven 

(3)  Great  North  of  England  . 

(2)  Oicat  Western  .... 
(1)  Orond  Junction  m    .     .    • 

2)  Hull  and  Selby  .... 
Llanelly  Railway  and  Dock 

Company 

(1)  Liverpool  and  Man^estor 
Liverpool  and  Manchester,  4 
Stares  ...... 

Do.,  I  thares      .... 

(1)  Leieeeter  and  Swannington 

(3)  London  and  Brighton  .    . 
Do,  Rennie's     .... 

(4)  Do.  and  Blackwall .    .    . 

(2)  Do.  and  Birmingham  .  . 
Do.  I  Shares  .... 
Do.  bonds,  4  per  Cent.  1843 
Do.  and  Greenwich  .  . 
Do.  and  Southampton  .  • 
Do.        do.  New    .    .    . 

(2)  Do.  and  CroydoDy  Trunk 
Do.  Scrip      fl     •     .    .    • 

i3)  Do.  Grand  Junction    .     . 
3)  Manchester  and  Birmingham 
(2) -Da  and  Leeds  .... 

2)  Midland  Countiet  .     .     . 

3)  Northern  and  Eastern  .    . 
2)  North  Midland  .... 

North  Union     .... 

Do,  New  tharet     •    .    . 

(4)  South  Durham   .... 

(2)  Soath-Easlem  and  Dover . 
Sbuth  Midland  .... 

(4)  South. Western  .... 
\l)  Sft*  Hekni^  Runcorn  Gap 

(3)  Thames  Haven  .... 
(3)  York  and  North  Midland . 


(2) 

(2) 


No. 

of 

Shares. 


6,000 
9,600 

7,600 
15,000 

7,500 
12,000 

8,000 
60,000 


13,000 


5,000 
10,006 
26,000 
10.919 

8,000 


2,000 
4,000 


1,600 
36,000 


12,000 
25,000 


20,000 
20,000 


7,000 
7,000 
12,000 
30,000 
10,000 
26,000 
12,000 
15,000 


3,000 
28,000 

40,000 


9,000 
6,000 


Share. 

.  • . 

100 

20 
100 
100 

50 
100 

25 


60 


20 
100 
100 
|00 

60 

100 
100 


60 

60 


60 
100 


20 
60 


20 

14 

60 

50 

100 

150 

100 

100 


60 

60 
50 
60 


60 
60 


Paid. 


£. 

16 
10 

3 
10 

7i 
2 

2| 
2 

2 

2 

4 

3 

7 
66 

90 
6 

86 

100 

25 

20 


3 

90 

6 


20 

45 
1 

20 
2 
6 
6 

10 

10 
8 

16 
100 

10 
2i 

7 
1 
1 

100 

2| 
3 


PricM  sold  at. 


High- 
eat. 


1| 


I 


66| 
186 


201 

471 
571 

77 

If 

98. 

146 

20| 

151 

30 

UJ 
16 


4J 

11 

3 

15 

22| 

4 

} 
261 


Low- 
ell. 


If 


2s  6d* 

u 


631 
183 


199 

471 
49i 

77 
I 

7«. 

189 
19 

13 


10 
16 


3| 
13 
8 


Lut 

Price. 


1« 


1| 


186 


201 
471 

m 

77 
If 

I 

146 

20| 

Ui 
29 

101 
16 


8i 

m 

61 
8 

12i 

22} 

4 

i 
2«* 


OiTldaiMl 
perCeat. 


i 


6 
9 


*  Lata  than  nothiDg.       f  Ditto. 

%•  Thoee  in  Italics  are  Liverpool  prices  to  the  23d  of  Septimber :  the  oAas 

London  to  the  27th. 
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Report  of  the  Statement  and  Calculations  respecting  the 
Motion  of  Trains  on  Railways^  made  before  the 
Mechanical  Section  of  the  British  Association  in 
Liverpool,  September^  1887,  by  Dionysics  Lardner, 
LL.D.,  F,R.S.,  &c.,  &c. 

In  the  observations  which  Dr.  Lardner  addressed  to  the 
Mechanical  Section  of  the  British  Association  at  Liver- 
pool, he  stated  his  object  to  be,  to  direct  the  attention  of 
practical  men  to  the  necessity  of  taking  into  account,  in 
their  calculations^  the  effect  of  the  inertia  of  the  wheels 
in  all  experiments  made  with  a  view  to  determine  railway 
constants,  where  the  motion  of  the  trains  under  observation 
is  not  uniform :  he  stated  that  although  it  was,  or  ought  to 
be,  well  understood,  that  the  moment  of  inertia  of  the  wheels 
forms  an  element  in   such  calculations,  yet  in  by  far  the 

f;reater  number  of  cases  this  effect  has  been  omitted, 
t  is  probable  that  the  most  satisfactory  methods  of  deter- 
mining the  railway  constants  will  be  derived  from  uniform 
motion,  in  which  case  the  moments  of  inertia  of  the  wheels 
will  not  be  taken  into  account.  But  if  accelerated  or 
retarded  motion  be  used  at  all,  proper  formulas  should 
be  previously  established,  by  which  exact  results  may  be 
obtained,  and  such  formul»  must  include  the  moments  of 
inertia  of  the  wheels. 

When  a  train  is  moved  upon  a  straight  and  level  railway 
at  an  uniform  dpeed,  the  resistances  which  thie  moving  power 
has  to  encounter  are— 1st,  the  friction  of  the  severd  axles  j 
2dly,  the  friction  of  the  tires  of  the  wheels  upon  the  rails ; 
3dly,  the  friction  of  the  machinery  of  the  engine;   and 
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4thly^  the  resistance  of  the  atmosphere.  Let  ns  for  the 
present  put  out  of  view  the  friction  of  the  machinery  of  tjtio 
engine,  and  the  atmospheric  resistance,  and  only  consider 
the  friction  of  the  axles,  and  the  friction  of  the  wheels  on 
the  rails.  It  has  been  satisfactorily  established  by  the 
experiments  of  Coulomb,  Ximenesj  Vince,  and  others,  and 
still  more  recently  by  a  very  extensive  series  of  experiments, 
(Conducted  under  the  orders  of  the  French  GoTernment^  by 
Morin,  that  the  resistance  which  arises  from  these  modes  of 
friction  are  in  the  ratio  of  the  pressures  on  the  rubbing'  or 
rolling  surfaces,  and  are  independent  of  the  velocity  of  the 
motion.  Dr.  Lardner  stated,  that  the  results  of  his  own 
observations  on  railways,  were  in  accordance  with  this  law* 

If  the  intensity  of  the  tractive  power,  after  deducting  the 
effects  of  the  resistance  of  machinery  and  of  the  air,  bf 
equal  to  this  resistance,  it  will  be  capable  of  moving  the 
train  at  a  uniform  speed,  the  amount  of  that  speed  depending 
on  the  rate  at  which  the  tractive  power  can  be  produced^ 

If,  however,  the  intensity  or  energy  of  the  tractive  pow^r 
be  greater  than  this  resistance,  then  the  speed  of  the  tiain 
will  be  accelerated,  and  two  other  causes  of  resistance  wiU 
be  produced  in  addition  to  those  abovementioned,  viz. — 1st, 
by  the  inertia  of  the  whole  mass  of  the  load  moving  parallel 
to  the  railway;  and  2dly,  by  the  inertia  of  rotation  of  the 
wheels,  each  particle  of  which  revolves  with  a  different 
velocity,  and  all  with  accelerated  motion.  These  compli- 
cated effects,  produced  by  the  moving  power,  must  be  care- 
fully analyzed  if  correct  formulae  are  required. 

Let  t  express  the  resistance  opposed  to  the  tractive  power^ 
by  the  unit  of  weight  placed  on  a  carriage  moving  at  a  uni- 
form velocity. 

Let  M  express  the  gross  mass  of  the  load,  and  g  the 
accelerating  force  of  gravity. 

Hence  Mg  will  be  the  gross  weight  of  the  load;  and 
Mgt  will  express  the  actuid  resistance  which  the  load  will 
offer  to  the  tractive  power  when  moving  at  any  uniform 
speed. 

Now  let  /'  express  a  tractive  force  greater  than  t,  whidh 
would  move  the  unit  of  load  with  a  uniformly  accelerated 
motion ;  and  F'  express  in  feet  per  second  the  'velocity 
of  the  load ;  the  time  T  being  expressed  in  seconds. 

When  the  load  is  put  in  accelerated  motion,  by  the  inac- 
tive force  t'f  the  effect  produced  will  be  the  progressiife 
motion  of  the  whole  mass  M,  and  at  the  same  time  the 
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rotatory  motion  of  the  wheehu    The  effective  impelling 
force  win  be 

which  in  the  time  d  T  will  exert  an  impulse  expressed  by 

Mg{i!'-t)dT. 

Now  by  applying  the  principle  of  D*Alembert,  we  shall 
obtain  the  relation  between  this  and  the  actual  moving 
force  impressed  upon  the  load.  The  progressive  velocity 
imparted  to  the  load  in  the  time  dT  will  he  dV^  and.  the 
moving  force  consequent  on  such  velocity  will  be  MdV. 
But  at  the  same  time  that  this  progressive  motion  is  received 
by  the  gross  load^  including  the  wheels  themselves,  a  rota^ 
tory  motion  is  also  imparted  to  the  wheels.  Let  dm  express 
an  elementary  particle  of  the  mass  of  the  wheels  at  the 
distance  z  from  their  centre  of  motion,  and  let  the  angular 
velocity  imparted  to  the  wheel  in  the  time  dT  he  dw.  The 
actual  velocity  then  imparted  to  the  particle  dm  in  the  time 
dT  wUl  be  xdv^  and  the  moving  force  given  to  it  will  of 
Course  be 

zd4ifdm. 

Now  these  moving  forces  must,  by  the  principle  of 
D'Alembert,  be  in  equilibrium  with  the  other  moving  force 
Jfd  V  and  the  impelling  force.  Hence  we  obtain  the  foU 
lowing  condition,  where  r  expresses  the  radius  of  the  whed 

Mg(i-()rdT''MTdV-\'dvl.{^dm)\ 

multiplying  both  members  by  r,  and  replacing  rdtt  by  its 
equivalent  d  V  the  condition  becomes 

Mg{i!-()¥'dT^Mi^dV-^dV*X{fdm)\ 
or 

This  being  integrated,  and  the  initial  velocity  being  ex*- 
pressed  by  V^  we  shall  have 

{i^^^^}(F-F)-K«'-Oy  •   .  .   •  p] 

Also  by  eliminating  T  from  [1],  by  the  condition  Vd  T^dS^ 
(S  being  the  space  moved  over  in  feet)  we  obtain 

t2 
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which  being  integrated  gives 

Hence  eliminating  F^  by  [2]  and  [3],  we  find 

when  S  is  the  space  through  which  the  tractive  force  has 
acted  during  the  time  T. 

It  is  evident,  that  2  {z^dm)  expresses  the  moment  of 
inertia  of  the  wheel  round  the  centre  of  motion,  or  rather 
the  sum  of  the  moments  of  inertia  of  all  wheels.  As  the 
matter  composing  the  wheels  is  distributed  uniformly  round 
their  centres,  if  the  excess  of  matter  at  the  sum  be  con- 
sidered as  compensating  for  the  excess  of  matter  at  the 
nave  and  in  the  axle,  we  shall  obtain  an  approximate  value 
for  the  moment  of  inertia,  by  considering  the  wheel  as  a 
circular  disk  of  uniform  thickness.  The  wheels  of  railroad 
waggons  do  not,  like  those  of  other  carriages,  turn  on  their 
axles,  but  form  one  solid  piece  with  the  axle,  which  turns 
with  them.  The  axle  therefore  must  be  regarded  as  part 
of  the  revolving  mass,  and  assists  in  the  compensation  for 
the  excess  of  matter  in  the  tire  of  the  wheel.  Ti^eating  then 
the  wheel  as  a  fiat  circular  disk,  let  its  thickness  be  u,  and 
the  density  of  its  material  k,  the  mass  of  an  annulus  of  the 
breadth  dz  at  the  distance  z  from  the  centre  will  then  be 

expressed  by 

^znukdz^dm; 

hence 

z^dm  =  2z^frukdz, 

This  being  integrated  between  the  limits  z  ^o  and  ss^r^ 
will  give 

^{z^dm)  -  — g—  ; 

but  since  r^n  is  the  area  of  the  disk  of  the  wheel,  it  is 
evident  that  ^r^nuk  is  the  mass  of  the  wheels,  or  rather  the 
sum  of  the  masses  of  all  the  wheels.  Let  m  »  this  mass, 
and  we  shall  have  the  moment  of  inertia  of  all  the  wheels 

expressed  by  -^,    Hence 
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where  t^  expresses  the  ratio  of  the  weight  of  the  wheels  to 

the  gross  weight  of  the  load^  including  the  wheels  them- 
selves. 

If  the  preceding  formulaB  do  not  give  a  sufficient  approxi* 
mation  to  the  moments  of  inertia  of  the  wheels^  their  value 
must  be  determined  in  every  particular  case  by  experiments, 
which  may  always  be  done  with  facility. 

In  the  equations  [2],  [3],  [4],  V  expresses  the  velocity 
when  the  train  commences  to  move  over  the  space  S,  and  K 
the  final  velocity.  In  practice  there  is  some  certain  speed 
which  must  be  attained  by  the  train,  and  which,  when 
attained,  is  continued  uniformly.  When  the  train  starts 
from  a  place  of  rest,  there  is  a  distance  through  which  it 
must  move  to  acquire  this  speed ;  and  in  like  manner,  when 
about  to  stop,  there  is  a  certain  distance  from  its  place  of 
rest,  at  which  the  action  of  the  moving  power  must  be 
entirely  suspended.  To  ascertain  these  distances  respec- 
tively, let  F^  express  the  uniform  velocity  which  must  be 
given  to  the  train,  and  let  t  express  the  uniform  force  of 
traction  with  which  this  velocity  is  maintained.  Let  i^ 
express  the  excessive  force  of  traction,  applied  in  the  first 
instance  to  impart  the  velocity  Fi  To  find  the  space  S, 
through  which  it  is  necessary  for  this  force  f  to  act,  let 
V'  **  Oin  [3],  and  we  have 

wherefor  brevity  we  put  1  +  q-s/'*  ^»  ^  '^^  ^^^^  ^-^e  space  in 

feet,  at  the  end  of  which  the  velocity  V  will  be  acquired  by 
the  train,  by  the  action  of  the  impelling  force  /',  and  at  that 
point  the  intensity  of  the  impelling  power  must  be  reduced 
to  t  if  it  be  desired  that  the  velocity  V  should  be  continued 
uniform.  The  time  T\  necessary  to  impart  to  the  train  the 
velocity  V^  will  be  found  from  [2] ,  by  putting  F'  =  O,  and 
we  have  for  T\ 

The  time  7"  is  here  expressed  in  seconds. 

To  find  the  place  when  the  action  of  the  moving  power 
should  be  suspended,  in  order  to  make  the  train  to  stop  at  a 
given  point,  let  S"  be  the  distance  between  the  points  where 
the  action  of  the  moving  power  is  suspended,  and  the  point 
where  the  train  will  come  to  a  state  of  rest.    In  [3j  let 
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V^.Of  and  ^  -  O,  and  for  S  substitute  ST;  then  t  will  express 
tlie  retarding  force  of  friction,  F'  will  express  the  uniform 
Telocity  which  the  friction  will  destroy.  We  shall  have 
then  , 

^"'^^ w 

and  in  like  manner  from  equation  [7]  we  hare 

'^"ir ^^ 

when  T''  is  the  time  necessary  to  stop  the  train.  The  dis- 
tance S"  is  the  shortest  space  in  which  a  train  can  stop 
with  a  velocity  V,  without  the  assistance  of  the  brakes ; 
and  7"  is  the  time  in  seconds  which  it  takes  to  stop. 

When  a  train  performs  a  journey  of  any  length,  subject 
to  intermediate  stoppages,  time  is  lost  at  each  stoppage  by 
the  necessity  of  suspending  the  action  of  the  moving  power, 
and  letting  the  train  stop  gradually,  and  upon  starting  again, 
getting  up  the  regular  velocity  gradually ;  this  loss  of  time 
may  be  calculated  from  the  above  formula.  The  difference 
between  the  time  T",  and  the  time  in  which  the  space  S* 
should  be  moved  over  with  a  uniform  velocity,  gives  the 
time  lost  in  bringing  up  the  train  to  a  place  of  rest.  The 
time  lost  in  bringing  up  the  train  to  its  regular  velocity  will 
be  found  by  taking  the  difference  between  the  time  T',  and 
the  time  of  moving  over  the  space  S  with  the  regular  velocity. 
The  total  loss  of  time,  then,  in  bringing  the  train  to  a  state 
of  rest^  and  restoring  it  to  its  former  velocity,  will  be 

V,  as  before^  still  expressing  the  regular  velocity  of  the 
train* 

If  n  be  the  number  of  stoppages  in  a  journey,  the  total 
time  lost  will  then  be 

Besides  the  loss  of  time  in  stoppage,  it  is  necessary  to 
inquire  whether  any  moving  power  is  lost.  The  power 
which  would  be  expended  in  moving  over  the  spaces  a  and 
S^^  if  no  stoppages  took  place,  would  be 

1(5'  +  ^"); 
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bat  if  a  stoppage  takes  place,  no  moving  power  is  expeoded 
over  the  space  S",  and  the  moving  power  expended  over  the 
space  S  is  f  S".  The  loss  of  the  moving  power  then  by  the 
stoppage  (if  any)  would  be 

or 

by  substituting  in  this  for  S'  and  8"^  their  values  in  [5]  and 
{y],  we  find  the  whole  -  0.  Consequently  no  moving  power 
is  lost  by  stoppages.  By  the  same  reasoning  it  is  apparent 
that  the  excess  of  moving  power,  expended  in  moving  the 
train,  is  restored  at  the  end  of  the  journey. 

On  the  Motion  of  Tnuns  Ascending  in  Acclivities* 

»      _ 

The  acclivities  on  railroads  are  generally  inclined  planes, 
and  we  shall,  therefore,  assume  every  part  of  the  ascent  to 
be  of  the  same  inclination  to  an  horizontal  plane.  Let  this 
angle  of  inclination  be  «. 

Let  f  be  the  angle  of  elevation  of  an  inclined  plane,  on 
which  the  gravity  of  a  train  downwards  is  exactly  equal  to 
the  resistance  opposed  by  the  friction  of  the  carriages  and 
the  road  to  its  downward  motion.  This  is  called  the  angle  of 
repose.  The  tractive  force  necessary  to  balance  the  resist^ 
ance  arising  from  friction  on  an  inclined  plane,  will  be  less 
than  the  force  t  for  the  level,  in  the  same  ratio  as  the  pres- 
sure is  less;  hence  this  resistance  on  the  inclined  plane, 
whose  elevation  is  i  will  be  t  cos  •  and  on  the  plane  of  repose 
will  be  t  cos  p. 

The  force  necessary  to  balance  gravity  on  the  inclined 
plane,  whose  elevation  is  f ,  will  be  sin  i,  and  on  the  plane 
of  repose  will  be  sin  f.    Hence  we  have 

t  cos  f  =  sin  p  *•  *  /  =5  t^ 

Let  J^be  the  accelerating  force  produced  by  the  tractive 
force  t'  in  ascending  a  plane ;  then  gt'  will  be  the  actual 
accelerating  effect  of /';  this  is  opposed  by  the  retarding  effect 
1st,  of  friction  which  \^  gt  cos  ♦  =^  tan  p  cos  f  j  2d,  of  gravity 
which  is  g  sin  e.     •  .• 

ife  (f —  tan  f  cos  *  —  sin  »)  g 

F^it'-'^^'^'^\  g  ' 

\  COS  p        )     ^ 


•  • 
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but  p  is  BO  small  that  without  any  sensible  error  we  may 
take  cos  f  =  1.    Hence, 

F=^gU'-^sin{p  +  €)^  .     .     .    .      (11) 

Hence,  equations  (2)  (3)  (4)  for  an  ascending  plane  will 
become 

fl(F«— r'')  =  2^  |^'-5iVi(p+c}  5    .     (13) 
gU'^sin{e  +  ^)\T'+2aF'T=2aS    .  (14) 

There  is  a  certain  tractive  force  which  is  necessary  to  keep 
a  load  in  motion  at  an  uniform  speed  in  ascending  a  plane. 
This  will  be  found  by  putting -F=  o  and  solving  (11)  for 
f ;  hence 

t^zuzsin  (p  +  O 

If  a  train  start  upon  an  ascending  plane  there  is  a  cer- 
tain space  (5")  and  time  (T')  necessary  to  give  it  any  pro- 
posed velocity  (F)  with  a  given  tractive  force  (t') ;  these  may 
be  found  by  putting  F'  =  0  in  (13)  and  (12)  and  solving 
for  S  and  T;  hence  we  find 

^-=— .   ^^'        ,,(15)  T^-j-r-^^!^—^    (16) 

Also  if  a  train  be  stopped  in  ascending  a  plane  there  is  a 
certain  space  {S'^)  and  a  certain  time  ( T")  after  the  tractive 
power  bas  been  suspended  before  it  comes  to  a  state  of  rest. 
These  may  be  found  by  putting  F'=o  and  t'  =  o  in  (13)  and 
(12)  and  solving  for  S  and  Ty  hence  we  find 

In  (15)  (16)  (17)  (18).  Fand  T'  express  the  uniform 
speed  at  which  the  train  is  required  to  be  moved  on  the  road 
when  in  regular  motion. 

It  may  be  shown,  as  in  the  case  of  level  planes,  that  the 
time  lost  in  stopping  the  train  and  recovering  its  speed  is 
expressed  in  seconds  by 

It  will  follow  also  in  like  manner  that  no  power  is  lost  by 
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the  stoppage.  In  all  the  preceding  cases  we  put  out  of 
the  question  the  effect  of  brakes.  If  brakes  be  used,  the  loss 
of  moving  power  will  be  equal  to  the  resistance  which  they 
produce. 

On  the  Motion  of  Trains  descending  Inclined  Planes, 

TheformulfiB  (11)  (12)  13)  (14)  will  be  applied  to  the 
motion  in  descending  inclined  planes,  by  changing  the  sign 
of  €  J  hence  for  descending  we  obtain, 

F^g  ^t'-sin  (f^c)    }......  (20) 

g  U'-sin{e^,)\T=a(F-r').     .    .(21) 

a  (F' -F'^)=2g  it' -  sin  (p-i)\  S  .    .  (22) 

g  U'-sin{p-^)    \T^  +  2a  F'T  =  2aS.  (23) 

There  are  three  classes  of  inclined  planes  which  differ  in 
particulars,  of  so  much  practical  importance  that  we  shall 
consider  them  separately.    These  are  characterized  by 

op,         €  =  p,     and     e  <  P 

First  Case  6  >  p. 

On  planes  of  such  elevation,  the  gravity  of  the  train  being 
greater  than  its  friction,  it  will  even,  without  any  impelling 
power,  descend  with  an  uniformly  accelerated  motion.  The 
accelerating  force  with  which  it  will  descend  will  be  found 
by  putting  <'  =  O  in  (20)  which  gives 

F=^—g sin  {p  —  €):^gsin(€  —  p)  .    .     .       (24) 

Inclined  planes  of  this  degree  of  acclivity  require  the  use 
of  the  brake  when  they  are  of  such  a  length  that  a  train 
would  acquire  undue  velocity  in  descending  them.  To 
enable  an  engineer  to  determine  the  circumstances  which 
would  attend  the  failure  of  the  brakes,  it  may  be  convenient 
to  give  the  formulae  by  which  the  time  of  descent,  the  speed 
acquired,  and  the  length  and  acclivity  of  the  plane  are  related. 
These  will  be  obtained  by  introducing  the  condition  t'  =  O 
into  the  formulae  (21)  (22)  (23)  whence  we  obtain 

gsin{^-p)  T=a{F-F')      .    .    .    .(25) 

a{F^'-F'^)^2gsin(,-p)  S.    .     .     .  (26) 
gsin{^-p)  T'+2a  F'T=:2aS     .    .{27) 

Second  Case  « =/>. 
In  this  case  the  elevation  of  the  plane  is  equal  to  the  angle 
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of  repose.  The  component  of  the  weight  of  the  train  ia  the 
direction  of  the  plane,  is  exactly  equid  to  the  friction,  and 
there  is>  therefore,  no  force  resisting  its  descent,  whik,  on 
the  other  hand,  there  being  no  excess  of  gravity  down  the 
plane,  there  is  no  accelerating  force  in  that  direction.  No 
tractive  power  is,  therefore,  necessary.  When  the  train  has 
once  received  any  uniform  speed,  it  will  retain  it  mitil  it 
arrive  at  the  termination  of  the  plane.  Since,  however,  in 
practice,  the  resistance  is  never  strictly  uniform,  a  slight 
action  of  the  moving  power  will  be  used  to  obliterate  the 
effects  of  these  inequalities ;  its  amount  may,  however,  be 
disregarded. 

2%ird  Case  *  <  p. 

The  angle  of  elevation  of  the  plane  is,  in  this  case,  less  than 
the  angle  of  repose.  The  effect  of  gravity  being  less  than 
that  of  the  friction  of  the  train,  it  cannot  move  without  the 
operation  of  the  tractive  power,  and  the  motion  of  the  train 
will  be  influenced  in  the  same  manner  as  on  a  level  plane,  on 
which  the  friction  would  be  lessened  by  the  amount  of  the 
gravity  down  the  plane. 

To  find  the  tractive  force  /'  necessary  to  sustain  a  uniform 
velocity  in  the  descent,  we  have  only  to  find  the  value  of  t* 
in  (20)  when  F==o  which  gives 

If  f  express  the  force  of  traction  necessary  to  obtain  a  uni- 
form velocity  on  an  ascending  plane,  whose  elevation  is  c,  and 
t"  the  force  of  traction  necessary  to  maintain  a  uniform 
velocity  on  a  descending  plane,  whose  elevation  is  €,we  shall 
have  for  the  values  of  these  several  forces^ 

f  =  sin  p 
t'zusin  (p  +  t) 
t"=zsin  (p— «). 

The  value  of  ^'^  will  be  positive,  so  long  as  the  elevalion 
of  the  plane  is  less  than  the  angle  of  repose^  showing  that 
within  that  limit  the  power  which  maintains  the  velocity 
uniform  must  be  a  tractive  power — but  when  the  angle  of 
elevation  becomes  greater  than  the  angle  of  r^Nise,  then  t*' 
becomes  negative  and  expresses  a  retarding  force,  being,  in 
fisict,  the  power  which  the  brakes  must  exert  in  order  to  pre- 
Tent  Mceleration.  When  the  angle  of  elevation  is  equal  to 
the  angle  of  repose  /"=  Oin  the  descent  as  has  been  sJready 
flihowBu 
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If  the  values  of  i'  and  ^"  be  added  and  subtracted,  sup- 
posing ^  <  pwe  obtain 

t'  +  t"z=:sin{p  +  t)  +  sin  (^— e)=  2 sin p cos  t 
t' — t"^sin{p  +  €)  —  sin  (p— e)  =  2sin€  cos p 

But  we  shall  show  hereafter^  that  for  all  inclines  which 
can  occur  on  railroads,  we  may  take  cos  p  =  1  and  cos  <=  I« 
Hence, 

t'  +  t"z=i2sinp (28) 

<'-r  =  2m*       (29) 

But  if  c  >  p  let  ^"be  taken  to  express  the  amount  of  force 
checking  the  descent  so  as  to  keep  the  velocity  of  the  de- 
scending motion  uniform,  and  prevent  acceleration,  we  must 
then  take /''=  sin  {f — p)  and  we  shall  obtain  by  the  same 
reasoning 

r  +  r  =  2««€.     .  ^ (30) 

t—r  =  2sinp (31) 

The  formulse  (28)  and  (31)  offer  convenient  methods  for 
determining  the  amount  of  friction  by  means  of  a  dynamo- 
meter,— if  such  an  instrument  can  be  found  applicable  to 
railways.  From  numerous  experiments  which  Dr.  Lardner 
has  made,  he  is  inclined  to  think  that  it  will  not  be  found 
practicable  to  determine  the  friction  of  trains  by  such  an 
instrument.  But  if  it  be  so,  it  will  be  convenient  to  adopt 
a  method  which  will  render  the  result  independent  of 
any  errors  of  levelling.  In  fact,  in  applying  thb  instrument, 
it  would  not  be  enough  to  know  the  general  inclination  of 
the  line  over  which  the  carriages  are  drawn,  but  the  actual 
inclination  of  every  part  of  the  surface  of  the  rails  should  be 
determined — a  thing  which  is  all  but  impracticable.  By  the 
formulae  (28)  and  (31),  however,  the  friction  may  be  ob- 
tained independently  of  the  gradient.  If  the  inclination  of 
the  rails  be  less  than  the  angle  of  repose,  let  the  dynamo- 
meter be  applied  to  opposite  ends  of  the  waggon,  so  as  to 
draw  it  in  contrary  directions  on  the  rails,  its  indications 
will  give  values  for  i '  and  f\  A  mean  of  these  being  taken 
from  several  observations,  and  the  sum  of  these  mean  values 
being  added  altogether,  twice  the  friction  will  be  obtained. 

If  the  angle  of  inclination  be  greater  than  the  angle  of  re- 
pose, then  the  dynamometer  being  applied  to  the  higher  end 
of  the  waggon,  it  should  be  drawn  upwards  at  a  slow  uni- 
form rate,  and  the  mean  indication  of  the  dynamometer 
observed.  This  will  bea  value  of  /'•  —  Let  now  the  carriage  be 
allowed  to  descend  at  a  slow  uniform  speed,  the  dynamometer 
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being  used  onl^  to  check  its  tendency  to  accelerated  motion. 
The  mean  indication  of  the  dynamometer  will^  in  this  case, 
be  a  value  of  /";  and  the  difference  between  t'  and  t"  will  be 
twice  the  friction. 

Dr.  Lardner  has  attempted  numerous  experimental  in- 
quiries in  this  way,  but  he  has  not  yet  found  any  dynamo- 
meter practically  applicable  to  the  purpose. 

Of  the  Effect  of  Brakes. 

As  there  is  a  limit  beyond  which  a  train  cannot  be  per- 
mitted with  safety  to  acquire  speed  in  descending  an  in- 
clined plane,  it  is  important  that  means  should  be  provided 
by  which  the  further  acceleration  of  the  trains  may  be  pre- 
vented, this  is  effected  by  means  of  brakes. 

A  brake  is  a  block  of  wood  attached  to  the  end  of  a  lever, 
and  placed  near  the  tire  of  the  wheel,  so  that  when  neces- 
sary it  may  be  pressed  against  the  tire,  producing  thereby  a 
friction  proportioned  to  the  intensity  of  pressure,  and  re- 
tarding the  train  with  a  corresponding  force. 

Brakes  are  useful  even  on  a  level  or  ascending  plane, 
when,  from  the  occurrence  of  an  accidental  impediment,  it 
becomes  necessary  to  stop  the  train  within  as  short  a  dis- 
tance as  possible. 

In  such  a  case  the  impelling  power  of  the  engine  is  sus- 
pended and  at  the  same  time  the  brakes  are  applied. 

It  is  important,  therefore,  to  consider  the  circumstances 
on  which  the  effective  performance  of  the  brakes  depend, 
and  their  effects  in  different  cases  in  which  they  are  brought 
into  action. 

Let  b  be  the  ratio  of  the  total  pressure  by  the  brakes  on 
the  wheels  to  the  weight  of  the  load. 

Let/  be  the  ratio  of  the  friction  of  the  brake  to  its  pres- 
sure, this  ratio  for  brakes  of  the  same  kind  of  wood  is  con- 
stant, but  with  different  woods  it  is  different. 

Then  fbg  will  be  the  whole  retarding  force  of  the 
brakes. 

If  a  train  moving  on  a  level  plane  with  the  velocity  V  be 
required  to  be  suddenly  stopped,  and  the  impelling  power 
being  suspended  and  the  Drakes  applied,  the  distance  «9, 
within  which  it  can  be  brought  to  rest,  and  the  time  T  may 
be  found  by  substituting  — f  b  for  t'  in  (3)  and  (2)  putting 
F.=  O  and  finding  the  corresponding  values  of  S  and  T;. 
hence 
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(fh+tjg" (^^) 

If  the  train  be  moving  on  an  inclined  plane  these  formulae 
will  be  obtained  in  the  same  manner,  from  (13)  and  (12). 

^  a  F  ' 

2  ^fb+iin{p  +  ,)\g (34) 

J.-  aV 

{/&  +  *m(^-h0}^ (35) 

But  it  is  when  trains  descend  inclined  planes  of  greater 
elevation  than  the  angle  of  repose  that  brakes  become  chiefly 
useful.  On  such  planes  the  descending  motion  of  the  train 
is  always  accelerated^  and  since  it  is  generally  necessary  to 
sustain  its  ordinary  speed  until  the  moment  it  begins  its 
descent,  the  brakes  must  be  almost  instantly  called  into 
action  to  prevent  acceleration. 

The  force  of  the  brakes  in  descending  will  be  found  by 
substituting  — fb  iovt'  in  (20)  which  gives — 

F=^g  I  — /A  —  5m  (p  —  0  I  =  ^  |«w  (€  —  f)  — /a| 

If  €  =  f  the  whole  retarding  force  of  the  brake  is  effective,  and 
the  time  in  which  the  train  can  be  stopped  maybe  found  from 
(22)  and  (21)        ^ 

^=    ^fb  g         (3^) 

■^-ifr-  ■  ■ <^) 

If  €  <  />  the  distance  and  time  of  stopping  the  train  will 
be  found  in  the  same  manner  to  be — 


*S'  = 


T  = 


a  V 


2 


[fh  +  sin{p  —  €)  Kg        .     .     .     .     (38) 


a  V 


I  fb    sin  +  (p—  c)  I  ^        .     .     •     .     (39) 

In  the  first  two  cases  the  motion  down  the  planes  when  the 
impelling  force  has  been  suspended  cannot  be  accelerated^ 
and  in  the  latter,  in  fact,  must  be  retarded,  independently  of 
the  brakes,  therefore  the  effect  of  the  brakes  is  more  imme- 
diate; in  other  words,  the  values  of  S  and  T  will  be  small 
if  the  brakes  be  at  all  effective ;  but  when  «  >  p  the  motion 
down  the  plane  will  be  accelerated,  and  the  use  of  the  brakes 
is  indispensable,  even  when  it  is  not  desired  to  stop  the  train. 


In  this  case  the  speed  down  the  plane  when  the  brakes 
are  in  operation  and  the  impelling  power  suspended  will  be 
accelerated,  when 

sin  (€  —  p)  >/b 
It  will  be  uniform  when 

sin  («  —  p)  ^fb 
and  retarded  when 

sin  (c  —  p)  <  fh 
If  sin  (c  —  p)  >  fb  an  acceleration  will  take  place  in 
spite  of  the  brakes,  and  the  velocity  acquired  in  the  descent, 
and  the  time  of  descent  will  be  obtained  by  substituting  — 
fb  for  i  in  the  equations  (22)  (23)  which  thus  become 


a(V^—  V )  ^2g  [sin  (,  —  p)  —fb]  S  .  .  {40) 

g[sinC€  —  p)~fb]  T»  +  2a  F'  T-2aS  (41) 
The  pressure  on  the  brakes  necessary  to  obtain  an  uni- 
form velocity  in  the  descent  will  be  given  by 

4  =         f  ^         ^         /42) 

sin  (€  —  p) •     •     "     •    V     / 

To  find  the  distance  and  time  in  which  it  is  possible  to  stop 

the  descending  train  by  the  brakes,  when  sin  («  —  p)  <  fb 

we  have  only  to  substitute  in  (22)  and  (31)  as  before,  and 

solve  for  S  and  T  by  which  we  find 

s 

oT 

15=    2ifb  —  sin(€  —  p)iff       .     .     .     .     (43) 


3^=      {/&  — ««(*  — P)}^       •     ...    (44) 

It  sometimes  happens  that  the  brakes  fail  to  act  in  descends 
ing  planes  and  the  train  runs  amain,  the  speed  it  will  acquire 
on  its  arrival  at  the  foot  of  the  plane  in  such  a  case  may  be 
determined  by  substituting  in  (40)  for  F'  the  velocity  of  the 
train  at  the  moment  of  failure  of  the  brakes,  and  putting /A 
=  O.  The  corresponding  value  of  /^will  be  the  final  velocity 
of  the  train,  S  being  taken  to  express  the  length  of  the  plane 
between  the  point  where  the  brake  fails,  and  the  point  where 
the  velocity  ^is  acquired. 

It  sometimes  happens  that  the  brakes  act  with  such  effect 
as  to  stop  the  revolution  of  the  wheels,  and  to  convert  the 
waggon  into  a  sledge ;  this  will  happen  when  the  friction 
between  the  brake  and  the  tire  of  the  wheel  is  greater  than 
the  friction  which  would  be  produced  between  the  wheel 
and  the  rail  by  a  sliding  motion  of  the  one  upon  the  otiier. 

To  determine  the  conditions  under  which  this  will  happen. 
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tab  .p  .be  the  ptrt  of  the  weight  of  the  waggon  which  vests 
90  the  wheel  on  whkh  the  brake  acts.  Let  f  be  the 
ratio  of  friction  to  pressure  between  wrought  iron  and 
wrought  iron,  the  condition  which  will  limit  the  ordinary 
action  of  the  brake  will  be 

If  it  be  desired  to  determine  the  friction  by  the  motion  of 
carriages  down  an  inclined  plane  more  steep  than  the  angle 
pf  repose,  the  formulae  (25),  (26),  and  (27)  ought  to  be  the 
basis  of  the  investigation.     In  these,  the  train  is  supposed 
to  have  a  certain  initial  velocity  V  at  the  commencement  of 
the  descent     If,  however,  it  move  from  a  state  of  rest,  and 
continue  descending  a  uniform  and  straight  inclined  plane, 
the  formulae  (25),  (26),  and  (27)  will  be  rendered  applicable 
by  putting  V  —  O.    In  that  case  if  the  final  velocity  and 
the  time  be  observed,  and  the  moments  of  inertia  of  the 
wheels  ascertained,  the  formula  (25)  will  give  the  angle  of 
repose,  or,  what  is  the  same  thing,  the  friction.     If  the 
9pace  moved  over,  and  the  final  velocity  be  observed,  the 
formula  (26)  will  give  the  friction.    And  finally,  if  the  space 
moved  over  be  accurately  measured,  and  the  time  of  the 
descent  be  accurately  noted,  the  formula  (27)  will  give  the 
friction.     In  all  cases,  however,  it  will  be  apparent  that  it 
is  necessary  to  have  previously  determined  with  the  last 
degree  of  precision,  the  inertia  of  the  wheels,  and  the  value 
of  the  gradient.    The  formula  best  adapted  for  practical 
purposes  is  (27)f  inasmuch  as  the  only  matter  of  immediate 
observation  during  the  experiment  would  be  the  time  of  a 
descent,  which,  if  the  plane  were  very   long,  might  be 
observed  with  sufficient  precision.     It  is,  however,  in  prac- 
tice subject  to  this  objection,  that  the  gradient  is  never 
perfectly  uniform,  without  which  uniformity  the  formula 
(27)  cannot  strictly  represent  the  phenomena. 

After  having,  however,  devoted  much  consideration  to  this 
subject.  Dr.  Lardner  is  inclined  to  think  that  the  steam-- 
engine itself  will  be  found  to  be  the  best  dynamometer,  and 
that  practical  methods  may  be  adapted,  which  will  afibrd 
mean  values  for  the  railway  constants  with  greater  precision 
than  any  of  the  more  refined  methods  suggested  by  the 
mathematical  formulae,  which  have  been  given  in  the  preced- 
ing pages ;  meanwhile,  these  formulae  will  not  be  without 
.their  use  as  means  of  verification,  and  as  affording  grounds 
for  exact  reasoning  according  as  the  construction  of  railways 
and  carriages  upon  them,  approaches  more  nearly  to  mathe- 
matical perfection. 
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Dr.  Lardner  would  suggest  then  the  following  praetical 
method  for  determining  the  mean  amount  of  friction.  >  Let 
an  engine  be  loaded  with  as  heavy  a  train  as  it  is  capaUe  of 
drawing  at  a  very  slow  and  uniform  speed,  having  its  steam 
valve  fully  open,  and  no  steam  blowing  off  sit  the  safety-valv«. 
Let  care  also  be  taken  that  the  diameter  of  the  steam-pipe 
from  the  boiler  to  the  cylinder  shall  bear  a  considerable 
ratio  to  the  diameters  of  the  cylinders.  Under  such  circum- 
stances we  may,  without  sensible  errpr,  consider  the  pressure 
of  the  steam  in  the  boiler  and  the  cylinders  to  be  the  same ; 
and  if  no  steam  blow  off  from  the  safety-valve  the  indication 
of  the  lever  will  be  a  true  measure  of  the  pressure  of  the 
steam  upon  the  pistons  of  the  cylinders.  This  pressure  is 
transmitted  to  the  cranks,  the  mean  leverage  of  wiiich  being 
known,  the  amount  of  .force  transmitted  to  the  point  where 
the  driving-wheels  rest  upon  the  rails  is  a  matter  of  easy 
calculation*.  This  will  evidently  constitute  the  gross  amount 
of  the  tractive  force  exerted  by  the  engine;  and  this  force 
maybe  considered  as  expended  in  moving  the  train  and 
the  engine  y  and  will  be  the  tractive  force  sought. 

In  the  same  manner  the  tractive  force  necessary  to  move 
the  engine  itself  unloaded  may  be  determined ;  and  this 
being  subtracted  from  the.  former,. will  leave  a  remainder 
which  will  be  the  tractive  force  necessary  to  move  the  train. 
In  practising  this  method  of  course  the  gradient  must  be 
observed,  and  the  effect  of  gravity  taken  into  account. 

The  following  example  of  the  practical  application  of  this 
method  was  given  by  Dr.  Lardner. 

An  engine  weighing  .10  tons  2  cwt.  with  14-inch  cylinder, 

and  16' inch  stroke;  wheels  4^  feet  diameter,  steam  50 lbs 

pressure  in  the  boiler,  was  attached  to  fifty  waggons  loaded 

with  merchandize;    The  gross  weight  including  the  waggons 

223  tons  6  cwt.    The  weight  of  the  tender  was  7  tons^  and 

the  gross  weight  of  the  train  including  the  engine,  240  tons 

8  cwt.     With  this  load;  the  engine  carried  the  train  from 

Liverpool  to  Manchester ;  the  velocity  varied,  but  was  never 

less  than  nine  miles  an  hour.     Now  it  is  known  that  a  part 

of  the  line  from  Liverpool  to  Manchester  ascends  at  the  rate 

of  8  feet  a  mile ;  and  up  this,  the  engine  moved  the  train  at 

a  uniform  rate.     The  friction  may  be  then  calculated  as 

follows : — 

Pressure  of  steam  per  square  inch  on  pistons  .  .         50  lbs. 

Number  of  square  inches  in  piston 153*93 

Total  pressure  on  each  piston 7696*5  lbs. 

Mean  leverage  of  the  two  pistons    •    .     •    «    ,       1?69  ft. 
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Leverdfe  of  driving-wheels 4*5  ft. 

Force  on  pistons  reduced  to  circumference  of 

wheels 2890*5  lbs. 

Gravity  of  gross,  load  ascending  8  feet  per  mile  •    814*5   '^ 
Remainder    representing   the  gross  resistance 

from  friction  and  the  atmosphere      •    .    •     .  2076*0  ^^ 
Ditto  per  ton  of  the  gross  load 8*65   ^' 

Thus  it  appears  by  .the  result  of  this  experiment  that  the 
mean  values  of  the  total  resistance  arising  from  the  friction 
of  the  engine  and  train,  and  the  atmospheric  resistance  at 
nine  miles  an  hour,  did  not  much  exceed  8^  lbs.  per  ton. 
Now  if  the  friction  of  the  engine  itself  be  taken  according 
td  the  estimate  commonly  given  (and  which  is  probably  not 
far  from  the  truth)  at  151bs  per  ton  of  its  own  weight;  its 
total  resistance  from  friction  would  be  150lbs.  This  would 
leave  the  total  resistance  of  the  trahi,  independent  of  the 
engine,  1926  ibs.,  which  divided  among  2301bs.  will  be  at  the 
rate  of  8*371bs.  per  ton. 

Dr.  Larduer  has  contended  that  the  actual  amount  of  the 
friction  of  the  train  of  waggons,  as  at  present  constructed, 
does  not  exceed  about  7i  lbs.  per  ton.  If  this  estimate  be 
correct,  it  would  appear  that  the  resistance  produced  by  the 
atmosphere  in  the  preceding  experiment  was  little  more  than 
I  lb.  per  ton. 

It  was  objected  by  Mr.  Earle  to  this  experiment  that  the 
pressure  of  steam  in  the  boiler  was  greater  than  that  ascribed 
to  it  by  Dr.  Lardner,  because,  although  the  safety-valve 
only  indicated  50 lbs.,  yet^  as  the  steam  was  blowing  off,  its 
real  pressure  in  the  boiler  must  have  been  greater  than  that 
indicated  by  the  valve. 

To  this  Dr.  Lardner  replied :  1st,  that  according  to  his 
recollection  the  steam  was  not  blowing  off  on  that  part  of 
the  railway;  and  2dly,  that  if  the  resistance  produced 
by  the  friction  of  the  train  were  sensibly  greater  than 
that  which  is  given  in  the  above  calculation,  it  would  have 
exceeded  even  the  theoretical  amount  of  the  adhesion  of 
the  wheels  upon  the  rails,  supposing  both  to  be  per- 
fectly clean  and  dry.  That  in  fact  the  resistance  to  the 
driving  power  of  the  engine  calculated  above  amounts  to 
0'120  of  the  total  weight  of  the  engine ;  and  that,  if  the  rails 
and  wheels  were  perfectly  dry  and  clean,  the  total  adhesion 
would  be  nearly  0'139  of  'the  weight  of  the  engine.  Thus 
the  actual  resistance  above  calculated  comes  to  within  0019 
of  the  highest  amount  of  the  adhesion  under  the  most 
favourable  possible  circumstances.     Bat  it  was  recorded  in 
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wrftingr  by  Mr.*Esrleihimficl£ai^€he*tkiie  oSlbe  ekpetimmtUt^ 
that  the  nulcr  were  iiery  wet^  aad.  that  the  wbeek  liU^iiQf; 
riip  ereii'M  the  slowest  speed,  exoc^  at  stapting^  the^feib 
being  at  that  place  sotted  and  gseaev'wfith  ihe.  sUoae*  msA 
dirt>  to  which  they  ore  always  expobed  at  tki^  etailaeils.  •  CKP. 
Laidner,  tiberefiore,  contended  that  to  suppose. withrrMrt 
Earie^that  the  resistaace  of  the  tr^in  exceeded  .the-aboM 
amount,  would  be  equivalent  to  supposing  that-Aeradbisioa 
oi  the  wheels  with  the  wet  rails  was  greater  than  *  the  Diost 
perfect  adhesion  which  can  be  produced  between  ^renght 
iron  aand  wrought  iron,  under  the  most  &yottrable>eiitniiiir 
fltences.  But^  Dr.  Lardner  contended  that  Afr^'Bavk  (waa 
stiU  more  in  errcHr^  in  estimating  the  friction  alette  lait  ^fflbe?^ 
M'  in  this  case  the  atuioipheric  resistance  was  Sncdndad  ia 
the  result. 

It  was  remarked  by  Mr.Berapath,  that  experimeota  made 
•by  bknself  gare  precisely  the  same  result,  for  the>  resi^4aMe 
from^  friction  as  that  obtained  in  the  above  calcUlatioov^y 
Ai.  Ltfup^ec.  y  ^.",  \\    ,i. 

Dr.  Larger  atated  finally  that  he  did  not  wish  yosnis^gd^s  #r 
indeed  «ny  importance  to  be  attached  to  the^  partioute 
experiment  which  formed  the  basis  of  the  above  caleulaticna; 
atid  that  he  only  gave  it  to  illustrate  the  aaethdd  by/  wftich 
he  would  recommend  the  mean  practical  amount,  of  firikslioii 
tty  be  determined.  . .     m  . . 

Taxation  on  Internal  Communication.   By  R.  R.* ' 

AvTJ&a.  the  extracts  already  given  from  t.fae  evfaen.ci^  tak^ 
by  the  House  of  Commons'  Committ^jit  we  proi;e^aij^tbe 
Risport  of  the  Committee  itself.  This  documeij^;  fics^jipf^i^ 
the  &ct^  ^'  that  a  great  inequality  exists  betw^ei^i  fhp.^^^^ff^ 
pi  taitation  imposed  on  the  different  mo.dQa.of  iaij^s^  SHE)" 
Vaunication/' — animal  power  bei^g  in.  cq^pai^^Q^.ffra^ 
steam  power  heavily  taxed,  and  it  then  enumeratfi/s^^^ 
lyaripus  taxes  (eight  in  number)  which  ^re  )ev^4ii9^i/^^ 
travelUog  when  animal  power  is  U8ed»  The  sani^iipjt ^o^'^'^ 
d«ty  thus  collected  (exclusive  of  the  assessed,  tu^f 
xi»gi^^  and  horses  kept  for  prii^ate  use),  i^  ^bput. 
.|»er  annum,  of  which  the  post-horse  duty,  and  4;Iie,; 


.daty  on  stagercoaches,  furnish  inwards  of  8^P^f^<r^^^ 
734J8QL    The  taxation  on  land  travelling  by  steam  power 

t'  We  tamestl/  raBammeDd  this  Yttf  aUe  acticle^tcrtfae  sAteptiop  jpf^oar 
t  See  ^<  Railway  Magazine ''  ((^r^Sept  and  Oct  pp.  171  iuid  2^'  "' 


conftbts'of  a  daty  of  me  Aoa^joMngr  p»*  «i&e  on  w^eryifamr 
{nastagefi,  >(dv  Ith  of  a  peaiiy  per  pajsaeDger)  acturily  oon^ 
9ie)red^  wbeveas  the  atag^'OoacIieft  are  charged  on  theanmte 
liha  caaeh  ia  licensed  to  carry,  whether  it  be  full  oren^tyl 
Tbe  nttlway  eoa^panies  hav«  also  been  allowed  to  CMapoend 
for  tbair4axtt8f  at  a  rate  wluch  the  Committee  ocmaider  ^*  vert 
low  and  perfectly  iUusory,  and  not  consistent  either  with 
justice  or  expediency/' 

'  Fron  the  valuable  evidence  given  by  Sir  Eidw.  Lee% 
Secretary  to  the  Post-office^  at  Edinburgh,  it  is  shown  tfaa|b 
gtvat  public  benefit  could  accrue  from  the  establishment  of 
mml-CBrs  for  the  conveyance  of  the  post  upon  the  arosa^- 
roads  of  Scotland  and  upon  many  in  England,  similar  to 
those  now  in  use  in  Ireland,  *^  thereby  increasing  the  revenue^ 
and  opening  up  districts  now  altogether  destitute  of  public 
oonvmnce/'  «•••'*  The  grand  obstacle^  however,  to  the 
swUMubmoni  of  these  cars  is  the  heavy  taxaiian  on  travet- 
itng^j^wbiok  utterly  deters  individuals  from  engaging  ik 
euch  speculaiions ;  while  in  Ireland,  where  tie  roads  mre 
decidfAfy  ifrferior,  but  where  none  of  these  taxes  esist, 
ishnM^'Ond  expeditiotis  public  conveyances. are  every  wHere 
Hf  he  founds" 

It' was  a  bright  thought  of  the  Stamp*^o£EK;e  to  efaaige^itfae 
imM^codches  with  duties  which  must  be  repaid  by  the  Foatt- 
offiee  department  in  their  contracts  for  carrying  the  maUs, 
wiih  the  additional  loss  of  the  poundage  allowed  to  the  dis- 
tributors of  stamps!  *^  Whereas,"  say  the  Committee,  ^^were 
the  mails  to  run  free  of  duty,  a  premium  would,  in  many 
instances,  be  offered  for  the  privilege  of  carrying  them/' 

The  Committee  next  advert  to  the  duty  on  carriages  kept 
to  fet  for  hire,*  of  which,  "  under  all  circumstances,^  they 
esirhestiy  recomn^etid  the  abolition,  with  the  anttcipation 
that  the  revenue  wotkld  gain  more  than  an  equivalent  in  the 
'additionill  amount  of  horse-duty  that  would  then  be  pro- 
duced. 

All'  (he  post  and  coach-makers  agree  that,  *'  whilst  loaded 
wlt6  a  heavy  taxation,*'  they  are  utterly  unable  to  compete 
wUh  untaxed  steam-power,  the  use  of  which  is  every  day 
^i^ding  both  on  sea  and  land*  The  Committee  estimate 
ySxsii.  on'  the  average,  for  every  passenger  conveyed;  the 
"ThUway  proprietors  {cpi.  the  public  ?)  pay  one-^righthofa 

•■'  *'9l/4^  |)«r  sininm  on  caniageft  with  foar  wpkeclsi  aed  3/.  f09.  on 
carriages  witn  two  wheels. 
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.pew^.per  miU  of  duty,  the  stag^hcoacj^, pnqptlli^^ 

labile  the  conveyance  of  pottMngerB.by  4oa^er  ia  ep^tiBei^yfi^ 
fi^oai-duty.  This  great  diaprppottion  the  Con^oiittee^pMr 
^ftideff  ahould  be  put  an  end  to^  both  in  fairoesw^tq  th^eiiiK^ 
proprietorgy  and  also^  '^  with  a  view  to  the  mainletiiiii^ec  vi 
the  public  roads,  the  use  of  which  can  never  uodf^.^coiyi^m^ 
cumstances  be  dispensed  with*'*  .  .   vv<<ss 

.  ^  The  remainder  of  the  report  we  shall  give  in  tbe.wpfdi^^^ 
the  Committee :-—  «« t'* \ . « » . v v y 

'^  If  it  shall  be  necessary  that  a  sum  sotMmhat  equi^Mifent 
in  amount  to.  what  is  now  raised  sJumld  still  coutint$e  to  ^0 
levied  on  travellings  there  does  not  seem  to  be  atny  f^irn^f 
.mode  of  doing  so  than  that  suggested  in  the  evidenoe^^  Miv 
Smith,  of  the  Stamp  and  Tax--office.  >  .t  .n.f 

.  "  Mr.  Smith  suggests,  that  the  proprietors  of  ToUwaffif 
should  be  charged  with  a  halfpenny  of  duty>  per  p»»smfffm9 
Sot  ev^y  four  miles  or  fraction  of  four  miles  (the  pre^icM 
jrate).:  that  a  similar  amount  of  duty  sfiould  be  lenieii^sim 
fieam-bimtiS,  the  number  of  passengers  .bdng  ascertNue^ 
in  both. instances,  by  a  system  of  stamped  tickets,  as  ia«^ 
fully  detailed  in  his  evidence;  and  the  distance  in  the  ei^ 
4kf  ,st€^m4>oat8  being  ascertained  by  the.  laod  diatanety  Wr 
ceptwhen  the  distance  by  water  is.shorter*  This  iwjOiM 
jMicessarily  apply  to  canab,  as.  well  as  to  riveira  or  anMiitf 
tb^  sea,  andwAether  the  motive  pomer  was  sieam.or  animok 
ibat  stage-coach  proprietors,  should  be  charged  one^haUI- 
penny  per  mile  for  every  foqr  sittings  prepared  in  or  aboHt 
their  coach*  •  .  >  >: 

^^  This  would  still  leave  the  advantage  in  favour  of  sfc^amr 
power,  of  being  charged  only  on  the  passengers  actuii^hr 
^conveyed.  While  stage-coaches  would  be  cha^gfd  on  aU 
they  are  licensed  to  carry ;  an  inequality,  how^ver^  wJbich  lit 
does  not!  seem  very  easy  to. obviate.  Mr;  Smith  liiijtib!^ 
suggests  the  reduction  of  the  postrhorse  duty  by  on&'lhiitf- 
.peimy  per  mile  per  horse,  which,  from  theincreasedDtaeiHst 
ling  that  would  arise,  he  thinks  would  not  mafeekiaUy  dinMhlftii 
the  revenue.  *  ;.i    :.  i  /f 

'^  On  the  whole^  however^  considering  ikeoluiictions'mkisii 
iwoukl  undoubtedly  arise  to  the  imposition,  lofta  tMixomfi 
mode  cf  communication  now  so  extensiveigfinims$9(  audit fy 
immense  advantage  to  every  doss  of  the  imkabttanlSiofi^ 
commerdad  cwntry  ^  chf^  and  eaipeditiQue  itiktMimAi 
your  Committee  earnestly  recofumend  the  uboUtion-.^  itm 
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y^ki^s^m^puhSd  cofikftydnoes,  and  m  earriagei  generaU^  uf 
rtk^'tsHrHest period  oanHstent  with  a  due  regard  to  thefinmt- 
^^eiul  urrangements'  6f  the  country.  It  appears  to  your  Com- 
i^^ee,  that  though  the  dirmnuHon  of  revenue  in  consequence 
of  the  adoption  of  such  a  course  might  appear  considerable^ 
</  would  in  a  great  measure  be  compensated  by  the  increased 
Consumption  of  taxable  commodities.  fThUe  ihejnequality 
now  so  Justly  complained  of  would  be  removed^  and  a 
great  ncoession  afforded  to  tite  prosperity  and  comfort  of  the 
population*^ 

Tbe  conclnsion  of  this  report  is  by  far  the  best  part  of 
it,  and,  saving  the  reservation  as  to  **  the  financial  arrange- 
ments of  the  country,"  we  consider  it  fraught  with  wisdom 
and  sound  policy.    Mo  subject  really  more  important  to  the 
interests  of  the  country,   whether  moral,   commercial,  or 
fioancial,  can  be  pressed  upon  the  attention  of  the  Govern- 
taeot,  than  the  removal  of  all  taxes  on  internal  communica- 
tion.    A  great  deal  more  is  implied  in  a  change  of  this  kind 
'than  meets  the  eye  of  a  mere  financier,  and  if  it  is  looked  at 
'inerely  as  a  question  of  finance,  no  proper  estimate  will  b^ 
fbrmed  of  its  importance.    We  cannot  conceive  of  any  mode 
^  raising  a  revenue  much  more  objectionable  than  one  whicli 
cheeks  the  intercourse  of  families,  the  free  comuiunication 
)0f  knowledge,  and  the  personal  agency  of  all  engi^ed  in 
tmsitiess,  in  every  class  of  the  community  but  the  highest. 
At  the  same  time  can  there  be  a  doubt,  that,  if  so  great  a 
^ief  were  ^fleeted,  as  to  set  entirely  free  from  all  direct 
4^ax^tioa,  every  mode  of  intercommunication  used  by  9is> 
teen  millions  of  people,  the  result  would  be,  as  the  Cotin 
liiiltee  intimate,  a  large  increase  instead  of  deficiency  In  the 
l^oblic  revenue,  by  the  increased  consumption  of  taxable 
6omm(>ditie8  ?    The  experiment  (if  it  can  be  called  such) 
may  be  too  bold  for  underlings  in  office,  who  can  \Io<dk 
mdy  at  one  side  of  the  question  (the  temporary  loss  toihe 
v^i^mie),  but  its  very  boldness  and  simplicity  must  recoin- 
^Mfid  it  to  any  minister,  who  is  fitted  to  control  tbe  fiaifflft^ 
4)£lA^ gtpal  enipire.  /     ,.  .  •  s< 

What  the  Committee  say  as  to  the  inequality  of  the- |^e^ 
^Mlt^Mtes  of  taxation  on  the  coach  and  railway  propiletdrs, 
^orrath^r  on  the  public  through  them),  is  very  just  ;'b«%^ 
ii^idle'to  tbtnk  that  any  equalization  of  the  duty,  wilt  enabte 
4mifnal  to  compete  with  steam-power,  when  employ ed^t>ti! 

rilleLlines  of  great  intercourse.    If  the  coach  propri^toi^s, 
instence,  of  Liverpool  and  Manchester,  were  exempt 
from  taxation,  and  the  railway  were  to  pay  double  its  pre- 
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aont  rate  of  duty>  not  another  coach  coidd  hetdviliitbXMA 
on  th^  turnpike  road  betii^een  those  towns^  Tor  ^  titri^^ 
perhaps^  the  profits  of  the  railway  would  be  diminfdh^d  hf 
tbe  amount  of  the  tax,  but  ultimately  the  loss  would  fell  oh 
the  public,  and  the  coach  proprietors  would  gaiti  nothlu^. 
All  that  they  ask,  however,  or  that  could  in  feirneds  be 
allowed,  is  to  be  placed  on  the  same  footing  as  railway  pi^o- 
prietors  In  respect  to  taxation,  and  their  own  testimony 
sufficiently  proves  that  this  would  not  enable  them  id  main*^ 
tain  their  ground  against  competing  railways.*  Concurritig^ 
therefore,  most  fully  in  the  recommendation  of  the  Com^ 
mittee,  to  relieve  animal  power  from  taxation  in  every*  way. 
which  would  vastly  increase  the  travelling  coUateraVto  rail- 
ways and  allow  the  coach  proprietors  to  transfer  their  dtbck 
to  new  lines  of  road  without  loss^  we  still  feel  th^t  nothing 
short  of  the  entire  abolition  of  taxation  on  travelling ,  win 
e£fect  those  great  national  benefits  which  perfect  liberty  of  per- 
sonal communication  throughout  the  country  would  produce. 
The  English  are  proverbially  a  loeomoiive  people,  and 
thousands  of  those  who  throng  the  cities  and  watering-places 
of  the  Continent,  where  travelling  is  comparatively  cheap, 
would  become  better  acquainted  with  their  own  country, 
and  spend  their  money  at  home,  were  travelling  in  England 
jBore  economical.  Perhaps  this  view  of  the  case  has  not 
.yet  occurred  to  the  Chancellor  of  the  Exchequer,  and  we 
request  his  consideration  of  it.  Let  him  be  assured,  that  of 
aIL  ''^practical  reforms,"  no  one  would  more  tend  to  give 
popularity  to  a  Government,  and  solid  satis&ction  to  the 
people,  than  such  an  addition  to  the  comforts,  both  of  the 
^Qox  and  the  rich,  as  the  abolition  of  all  taxes  on  travelling 
would  confer. 

r .  Nothing  apparently  can  be  worse  policy  than  to  impose 
t^n  additional  tax  on  the  use  of  steam-^ower,  whether  by 
Und  or  water.  Mr.  Philp's  arguments  on  tibis  point  are 
AQuad  ai>d  unanswerable.  (See  Evidence,  queries  510  to 
S^l,)  .^o  enforce  a  tax  on  passengers  by  steapi- vessels  witt, 
we  trust,  always  be  found  impracticable,  as  Lord  Althorp 
fomd  itf  when  he  was  injudicious  enough  to  make  the 
attan^t.  And  no  reason  can  be  offered  why  the  proprietors 
9f  &  f(^ilu>ayf  made  at  their  own  cost,  should  be  burthened 
(or  their  trade  limited)  by  a  tax,  which  the  owners  of  steam- 
,Pess^9  are  not  called,  on  to  pay ;  or  why  the  public  should 
not. be  allowed  to  travel  untaxed  by  land  as  weO  as  by  water. 

'  ♦*  See  thB  evidence  of  Mr.  Home  (Qoeries  9—1  a),  Mr,  Gray  {6^^  6T), 
and  Mr.  Fagg  (241). 


7^i^?C(|«Eaiiittee  we  think  ^lioi^  have  taken  %h^  Qvidence  of 
some  rail^asy  proprietors  or  directors,  which  could  hai'dl^ 
l^^  faikd  to  strengthen  the  case  so  well  put  by  Mr.  Pfailp; 
0fi  behalf  of.  the  proprietors  of  steam- vessels. 

it  IS  lamentable  to  see  with  what  avidity  the  GovermtierriJ 
efl^cials  fasten  upon  any  new  mode  of  raising  revenue  let 
the,  I  ultimate  consequences  be  what  they  may.  Whatever 
may  pe  the  success  of  a  few  railways^  it  is  not  likely  that  any 
great  number  of  them  will  return  more  than  a  fair  interest 
QDOU  their  cost ;  some  of  them  perhaps  not  even  that ;  and 
when  by  the  enterprise  of  individuals  and  the  outlay  of  so 
much  capital,  a  road  is  constructed  which  offers  the  greatest 
ittechanical  advantages  for  travellings  why  should  the  Govern^ 
ment  step  in,  to  restrict  the  public  benefit  and  injure  those 
who  have  thus  invested  their  property  by  ill-judged  taxation? 
The  loss  which  thus  arises  to  the  nation,  it  is  almost  impos*^ 
sible  to  calculate.  Our  legislators  have  not  yet  understood 
the  fable  of  the  goose  and  the  golden  eggs.  If  they  wiH 
have  the  wisdom  to  leave  unfettered  the  main  springs  of 
social  prosperity,  (of  which  free  personal  communication  is 
perhaps  the  chief,)  they  may  safely  rely  upon  an  incresfscfd 
capability  of  supporting  taxation  in  other  ways.  But  if  they 
aim  a  blow  at  the  root,  all  the  branches  must  suffer  with  ft, 
and  their  anticipations  of  a  productive  revenue  wiH  be  disf- 
appointed.  If  our  legislators  would  give  half  the  time  t6 
,tne  consideration  of  the  principles  of  taxation,  which  thejr 
spend  in  fruitless  (because  indiscriminate)  efforts  to  get  it 
reduced,  we  should  see  a  vast  deal  more  of  good  done,  aw9 
less  dissatisfaction  among  the  people  with  the  remaining 
taxes.  Now  a  little  reflection  will  convince  us  that  there 
can  be  no  taxes  more  impolitic  or^  pernicious,  than  those 
which  in  any  way  restrict  free  communication  between  man 
and  man,  and  the  free  interchange  of  the  manufactures  and 
products  of  different  districts  of  the  country.  The  great 
agent  of  civilization  is  the  principle  of  association  and  "fte^ 
intercourse.  In  a  savage  country  the  population  is  dmify 
scattered  over  a  wide  track  of  land,  and  every  man,  therefore, 
depends  upon  himself.  The  principle  of  civilization  is,  that 
one  man  shall  help  another,  and  by  the  division  of  empk>]^ 
,ment,  the  labour  of .  each  shall  be  exerted  in  the  most 
'productive  mode.  Justin  proportion,  therefore,  as  ttpeopfe 
.adviEince  in  civilization  we  see  them  associating  more  and 
more,  the  natural  obstacles  to  communication  overcome,  new 
roadis  opened,  bridges  constructed,  new  methods  of  Convey- 
{t^nw  )inventodi  and  in  short  every  thing  done  to  annihilate 


the  di%u|ities  which 

iniimcirtion' fin3  iriutu^I  co-op^riitiPQ.  ...It  *  #a#|f''*07«»rt!3h 
Ibrward  tKisfview  td  its  Witiijpaffi  irea^Itfi  in«.thp  ,|i|ciert»iiMB/ 
We^lt^  and  inteMtgence.  of  a  peQpl€u,..Wi9  lee.juuiiv^r^aM^ 
t|iai/cir^et7/jsiar{£u5^  the  more  a  man  mingles  witbljw  fejl#w% 
the  more  hi&  Intellect  is  sharpened  and  his' fs€ii4tie%  exier-*) 
cined.  Thus  the  Inhahitants  of  towns  invariali^T  ^'^  ftfipefiOV' 
in  taste^  intelligence,  and  skill  to  the  rural,  populatHm^  f^nst 
Whatever  may  he  the  evils  incidental  to  this  state  pt,fiqmf^i 
it  is  a  state  which  the  progress  of  the  nadon  in  wealtfa  apd. 
civilization  necessitates.  If  the  GoveriMnent,  theDefoFe^.^iw^^ 
have  the  people  educated  and  trained  to  a  knowledige  .«C 
their  own  rigtits  and  duties,  let  them  do  ^very.  ib|K^  i0\ 

}»romote  the  collision  of  mind  with  mind,  and  give,  all  .tt^i 
acilities  in  their  power  to  that  spirit  of  enterpri?aj  and 
impr6vement  which  marks  the  present  age.     They  w3pi^tbQa> 
lay  strong  and  deep  the  foundations  of  national  pi;o9penity^t 
.  flitid-'  eairn  the  best  reward  of  a  statesman's  labou^Sj — «tb^. 
gratkude  of  an  intelligent  and  happy  people.    In  th^inaai»t> 
time  we  would  suggest  to  the  proprietors  of  railways  aii4 . 
8t^am*vessels,  as  well  as  to  the  coach  and  post-masters^  ^: 
petition' the  Legislature  for  the  removal  of  all  taxes  on  publici 
ol^n^eyanees,  and  strenuously  to  resist  any  alteration  of  the^, 
law  by  which  the  right  of  locomotion  would  be  further.' 
drcumsdribed. 
-Oember  10,  1837.  K.  R. 
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Oil  Railways  as  Investments.    By  R.  R. 

.    TO   THE  EDITOR   OS*   THE  AAItWAY  MAGAZlNtf. 

.  'Sflt,-^A  correspondent  In  your  last  number,  und^  tb^ 
title  ik  ^A  Constant  Reader,    has  referred  to  a  shprt. paper. 
of  •mine  on  the  above  subject,  (which  you  were  pleased  to. 
infiHert'in'  your  July  number,)  in  a  way  whicji  leads  n;e  to 
think  he  has  not  properly  attended  to  the  drift  of  that  article^ . 
My  object  tVas,  not  to  recommend  railways  indiscriminately 
flS'^dvatitageons  modes  of  investment,  but  to  throw  out  a^few^ 
gtoeral  observations  in  favour  of  such  undertakings  oit  t^e> 
kind' ai&  are  ^*  w&U  planned  and  prudently  condtictedp'  ^^4- 
tO'Obtialfe  flOttie-  of  the  objections  which  are  loosely  urge4< 
a|;aiivsfe  th}»  mode  of  employing  the  national  capita}*,    It  ^Sr, 
for(yioiir-r«ad^s  to' judge  whether  the  views  suggeift^  w^i^> 


il0itllto^^dd8''aiMliin^  to  tbein  pticontroyerts  any  po8it;u>ii^ 
M^ti^I  liddttced.    ]pf  he  wHl  f efer  again  to  tlie  artidi^i  h^; 
iii^ -^^  tlitett'ail  biy  arguments  (or  If  be  pleasesjso  to  teri% 
fli^,''^^}nidnd'^)  go  to.  the  sanie  point  as  his  own ;  and^ 
thikt  my^^'f^s"  are  certainly  not  more  scanty  than  thQse^ 
V^htc^Tbe  addnce&y  though  h6  alleges  (what  I  did  not  pro-?; 
flbsl^  that'^'itwouM  not  faaye  been  difficult  to  haye  furnished, 
iilft^ati^n  suited  to  the  subject.''    I  can  assure  bim  that  \ 
slhafi  lye  v^ty  tbankful  for  all  the  information  of  this  kind, 
tj^'hewQl  haye  the  kindness  to  furnish,  though  it  cannot^; 
Ffhkik^  Hiupersede' the  use  of  general  d  priori  argument  upon, 
the  Habj^ci    The  single  fact  which  your  correspondent^ 
illiAlces^  of  the  depreciated  yalue  atone  time  of  the  Leeds  and 
Eiverpool  Canal  shares,  which  are  nowaboye  fiye  times  their 
oA0nA  ysdue,  tallies  exactly  with  the  instances  I  broogbt 
foirWard  of  two  railway  undertakings;  and  his  inference ria 
jH&ftly  the  echo  of  mine,  yiz.  that  these  are  ^^  facts  to  indvMMs 
tb^iV&aUKy  to  look  at  the  future,  and  in  their  descenda».t9 
{hit  least)  reap  the  adyantage  of  their  forecast"    I  bad  na. 
intention  to  urge  ^'tradesmen  or  professional  gentlemen"  jtO; 
become  speculators  in  railways,  but  I  had  to  notice  it  as  a 
faci,  that  commercial  men  generally,  and  not  men  ^*  who  do. 
not  Tcquire  all  the  money  they  possess,"  are  the  parties  U> 
whom  the  public  is  indebted  for  these  great  national  impro<ye- 
ments.'    I  regret  that  it  should  be  so,  and  my  design  was  to 
stimulate  those  who  haye  surpbia   ifirome$  and  aie  na^ 
engaged 'in  commerce,  to  giye  more  consideration  to  the 
subject  of  railways,  and  to  render  support  to  them  (*'  when 
there  is  a  reasonable  prospect  of  a  profitable  return  for  the 
outlay  required,'')  at  a  period  when   assistance  is   most 
wanted,  and  before  the  adimntages  of  the  inyestment  are 
lost  by  the  general  demand  for  it.      It  would  be  eai^, 
cfertainly,  to  cite  many  additional  instances  of  d>e  nndUttt 
deprcf^iatlon  of  undertakings  which  haye  ultimatdy  prove^i) 
succei^sful,  but  facts  of  this  kind  are  lost  upon  those  who  ( 
cannbt   beforehand    appreciate    the  circumstances  which  i 
ensure  the  profitable  issue  of  an  undertaking.    What  .tbestaT 
are  ill  the  case  of  a  railway ^  haye  often  been  stated  in  yauri. 
work,  and  may  be  briefly  summed  up  in  two  points :  fii^^$^ 
a  good  working  line,  as  to  leyels,  curyes,  &c.,  and  seeondfy,- 
vl  proven  traffic  proportionate  to  the  utmost  outlay  IbaifOan! 
be  required.   Where  these  two  essentials  iorpe%fe€t  success^ 
can  be  found  combined,  qr  where  tb^  i^arked^P^dwiWiHioei 
ofonfe  df'them  renders  the  other  pro /anifo  less  important^  it 
seems  ineyitable  that  a  railway,  which  cannot  fail  to  mono- 


polke  the  tmveHiiigt'  aod  to  i9bib^  a  gteat  .4stare.-0f')4ie: 
geoeral  traffic,  mufit  fuUK  Buoceed.  I  Med  noti  bowef^er^ 
enlarge  farther  on  tim  paiQt,  as  the  lailvmy  (tfae  -G^and 
JuQ^ion)  to  which  iu  my  former.  comomnicaJnoa.  I  referced. 
as  likely  Aq  pro?e  a  decisive  eiqperhoeot  on  the  aubjecty  ihasy 
since  its  opening,  confirmed  my  aotieipatioii8,'aEd  ahowB' 
that  the  Jul  vantages  and  profit  ot  railwaya  have  «at  bten 
OTenated.  How  long  it  will  take  to  imbue  oor  n^rr 
oantioue  capitalists  with  this  c^nnion^  remains  Xo  be  seen;, 
but  as  there  are  some  who  mil  always  see  things  their  owm 
way,  no  matter  bow  the  facts  may  be  against  them,  they 
must  be  left  to  indulge  their  own  belief,  and  to  enjoy  the 
fruits  of  their  superior  i:auHon,  if  they  do  not  regret,  when 
it  is  too  late,  their  lack  of  *'  speculadtion'^  and  seasonable 
bcddness,  I  am,  yours,  &o^ 

Oct.  5, 1837-  R-  R. 


Computations  of  Earth-work,    By  Wm,  Dodo,  Esq. 

TO   THE   EDITOR   OF   THE   RAILWAY   MAGAZINE. 

Let  ABCD  be  a  vertical  section  of  any  catting,  AB  being 
the  bottom,  a  given  quantity.  Call  the  sine  and  cosine 
which  the  slopes  make  with  AB,  m  and  n  respectively! 
then  by  trigonometry  and  the  properties  of  the  figure  we 
have  the  area  of  the  section  ABCD  -  mn.  BC.  AD  +  (BC 

4-  AD).  — - —  a  general  expression  for  all  excavations  whe6 

the  slopes  make  equal  angles  with  the  bottom.  Wh^re  the 
bottom  AB  is  30,  and  the  rise  2  feet  in  every  3  (as  is  the 
^ase  with    the  London  and  Southampton  Railway)    the 

formula  simply  becomes-^  x  BC  x  AD  +  (BC  +  AD)  x  -^ 

w  j^.  BC.  AD  +  (BC  +  AD)  x  8-3205.    In  wordd,  tbe  sum 

of  six  thirteenths  of  the  product  of  the  slopes,  and  6*3205 
times  their  sum  is  equal  to  the  area  of  the  section  ABCDr,  • 


On  the  Salt  Manopoly  of  India^    By  A.  B* 

TO   THE   BDITOR   OF   THE   RAILWAY   MAOAZINB.    ' 

London,  October  17*  1887*; 
Stu, — ^As  the  time  of  Members  is  much  occupied  during 
the  session  of  Parliament^  the  present  appears  better  eal^- 


SALT  MOMOrOLT  OV*  Iiri>lA«  StJ 

lattBd  for  ^irecihig  their  attention  to  8ii]y)eet8'  trhich  teqoife 
deliberate  confiideration.  I  am^  therefore,  deeirous  of  -rab^ 
mitting  through  your  raluable  and  influential  jounml  for  the 
ensuing  month,  a  few  obserrationB  upon  a  subject  nviiich 
inrolves  the  welfare  and  interest  of  the  ttnrq>re8eiited 
ndlHons  of  British  India* 

The  state  of  that  vast  mass  of  our  fdlow^subjects  is  very 
imperfectly  understood  in  this  country;  the  burdens  by 
which  they  are  oppressed,  and  the  grievances  they  endui:^ 
become  only  now  and  then  partially  known,  imd  thus  never 
excite  that  abiding  interest  which  things  more  obvious  ereatew 

By  die  press  things  which  concern  them  are  little  noticed, 
and  so  few  advocates  do  they  find  in  the  great  assembly  of 
the  nation,  that  scarcely  a  voice  is  raised  in  their  behalf, 
even  upon  questions  most  seriously  affecting  their  welfere. 

On  the  present  occasion  I  would  beg  leave  to  notice  one 
subject  only :  ^^  Tbr  Salt  Monopoly/' 

In  1832  a  Select  Committee  of  the  House  of  Commons 
was  appointed  to  inquire  into  the  state  of  the  salt  trade  in 
British  India,  and  so  strong  and  conclusive  was  the  evidence 
furnished  on  that  occasion,  of  the  evils  arising  from  the 
Indian  monopoly,  that  the  Committee,  in  tiieir  report, 
strongly  recommended  the  progressive  importation  of  salt 
from  this  country.  The  East  India  Companv,  however, 
entrenching  themselves  behind  ^^  The  Charier  Act**  refused 
to  comply  with  this  recommendation,  and  in  1836  another 
Sekot  Committee  was  appointed  for  the  purpose  of  renewed 
inquiry.  The  result  was  as  before,  yet  nothing  has  been 
done  towards  carrying  into  effect  the  terms  of  the  report,  a 
copy  of  which  I  will  subjoin.  As  there  can  be  no  doubt  of 
its  being  brought  again  before  the  House,  in  the  approaching 
session,  I  will,  witib  your  permission,  throw  together  a  few 
facts  bearing  upon  the  question.  I  first  proceed  to  show 
that  .although  salt  is  an  article  of  little  consideration  in  the 
expenditure  of  a  family  in  this  country,  it  is  not  so  with  the 
poor  Indian.  The  Board  of  Directors  of  the  East  India 
Company  themselves  say  in  a  letter,  dated  1 1th  July,  1831, 
''That  to  a  great  part  of  the  people,  it  (salt)  constitutes 
THBiR  ONLY  LUXURY.^'  Mr.  Colcbrook,  one  of  their  servants, 
observes,  '^  Salt  is  eagerly  desired  by  the  Indian ;  his  vegeta- 
ble diet  requires  it;  but  the  most  numerous  class  cannot 
afford  to  season  their  food  with  it.  Observe  the  peasant's 
n^eal  \  a  few  pitches  of  salt  on  a  leaf,  stands  by  his  plate  of 
i:icef  a  feiv  grains  at  a  time  deceive  his  palate  while  he 
swallows  several  mouthfuls  of  most  insipid  K)od."    Another 


'•  \^  '"^  ■ 


{t>ftB  €h^  M onop6lt  of  imdi a. 

klitiiotfty/  Mr,  Mills  Bays,  *^lt  is  HigW  than'tKe  pq^^r 
classes  can  afford  to  pay  for  iir*' 

Mr.  Crawford*s  evidence  before  the  Comtnittee  assures  usi, 
^  There  is  no  country  in  the  world  in  which  salt  is  bigker 
priced  than  it  is  in  Biengal,  in  reference  to  its  absolute  price, 
and  still  more  so  in  reference  to  the  capaci^  of  the  'people 
who  are  the  consumers  of  it.**  The  force  or  the  last  obser- 
vation will  be  appreciated  when  it  is  considered  that  It  ts^s 
(according  to  the  same  authority)  two  months  of  a  labourer's 
wages,  one  sixth  part  of  his  earnings,  to  pay  for  the  isalt 
necessary  to  season  the  insipid  food  of  his  family.  This 
statement  is  corroborated  by  Mr.  Beecher,  an  intelligent 
public  officer  of  the  Ck>mpany'8  Government. 

The  high  price  of  salt  throughout  India,  says  another^  ot* 
ihe  Company's  servants,  ^  is  not  only  the  occasion  of  much 
disinssaine  privation  to  the  inhabitants,  but  it  has  led  to 
great  adiuteration,  the  salt  retailed  being  often  a  mlltur^ 
of  earth  and  other  impurities/' 

Mr.  Crawford  computes  the  population  subje^  to  the  salt 
mQQ^poly.at  132,9^,906,  nearly  133  million  persons/ ko 
scantUy  supplied,  as  not  only  to  use  very  impure  sak,  btit  \6 
hinre  recourse  to  the  ashes  of  burnt  vegetables  or  the  impure 
lees  of  saltpetre,  as  condiment  to  their  food. 

Rammohun  Roy,  a  very  intelligent  and  higUy-educaited 
Brahmin,  who  gave  evidence  before  the  Committee^  tteelared 
*^.that  the  adulteration  of  salt  is  carried  on  to  an  enormoip 
^tent,  by  mixing  it  with  ont^tHrdj  or  even  oiie«-&a^  of 
earthy  until,  instead  of  being  like  salt,  it  more  resemble*  the 
earth  of  which  it  is  composed/*  '     '•   ' 

^  Mr.  Mill  says,  '^  much  salt  of  a  very  bad  and  hinwl](dei< 
gQipq  quality,  made  from  th^  refuse  of  saltpetre  and  cMier. 
salts,  is  manufactured  and  used  in  the  province  <ififidiifiQ^ 

Another  writer  says,  *'  we  feel  justified  in.considerii^  A^ 
all  but  exclusion  of  JSritish  salt,  one  of  the  moist  degrading 
add  mischievous  instances  of  the  domination  oftheiGcmsn- 
ment  manufacture  monopoly  .  •  •  ,«  that  we  liav€-had«^to 

record/* ^^ 

;  Bepidips  the  distressing  privations  enWled  hpon^^fie  ig- 
li^i^^»  of:  India  by  this  monstrous  state  of  things,  if  Ml 
led  to  such  an  extensive  system  of  smuggling,  that  the  ex- 
pc;n^e  of  defending  tbe  integrity'  of  the'<moiliip^y,^'^is 
materially  affected  the  net  rev^ue  derived  from  tMs  sotfibe. 
We  find  b^  the  official  reports  that,  notwitbaban£i||^^dM 
sales  have  increased^  the  jiet  tevj^ucA  or  smmpaid  int»(mb 


SALT  UOffajfOl^X  OF  JU^WA,  S^ 

TtcBBmy^  ahex  deducting  the.  maipufaQdurlng^j  fiiu^sl,  laii^ 
oilier  charges,  lias  coii^iderabil;  duninished.  , 

The  following  paragraph,  taken  from  an  official  letter  fjpom 
iihe^  Board  of  Customs,  dated  30th  Ai^ust,  1834,  will«x»- 
W6ft  the' result  from  1829  to  1834 :  \. 

;.1829— 30  Quantity  of  MftiindB.  Ropdei. 

V    '  Salt  sold  ...  45,00,000  Net  Revenue  1,22,97,814^ 

ISSoU-Sl 42,00,000 1,28,45,401 

1831— S2  46,04,000  1,28^2,796'^ 

'.1832—33 47,00,500  1,07,10,050 

1835—34  ...' 47,01,000  1,02,00,000 

It  might  be  inferred  that  as  the  greatest  quantity  sold 
produced  the  least  net  revenue,  the  price  must  have  been  con>- 
pideirably  lowered ;  not  so,  and  herein  lies  the  gist  of  our 
argument  to  prove  the  evils  of  the  monopoly.  We  find 
hy  the  report  of  the  affairs  of  the  East  India  Company, 
printed  by  order  of  the  House  of  Commons,  that  in 

1818  There  was  cleared    Maundr.  Rmd^. 

.;.  .^  .        fit»n  the  Crolahs  46,41,102  Sale  price  beiiig...  341 

'  1827  ...*. 51^2,709 415    • 

Pf  taking  four  years, 

1818  to  21  Average  ....  47*12,475  Average  price 340|^ 

l824to27 49,03,228  ^.., .^  392 

>  .Thus  showing  the  increasing  demand  among  the  peopl^ip 
notfHthstanding  the  price  went  on  increasing,  and  conse-^ 
iq^uently  that  the  poor  natives  are  not  so  well  supplied. 
Iilthaughy  according  to  Rammohun  Roy,  they  are  ready  to 
surrender  every  thing  else  in  order  to  preserve  a  small  por- 
tion of  this  article,  which  has  by  long  habit  become  a  n<^^- 
sary  of  life. 

Mr.  Crawford  gives  the  foUowing,  as  the  charges  upon  tlicj 
grosfi  iand  net  revenue :  V  "^ 

ISM — 9' On  the  gross  On  the  net       ,     .   ,i  ^f^^ 

:.•  i.^-^'     r^enue...  22  per  cent.  revenue  28  percent*^, 

lS38;.«-4 '   tijiwards  of  21    27  ..tf  •*-•?. f 

^1884^5  *....../ 25   33 


•*'•*•  •••'••»-^ 


The  permftnent  charge  of  the  ezistii^  system  is  176^000/. 
p^^  aiinum.  The  quantity  of  salt  that  passed  the  Cottqaahy'^ 
sale:'  '  -'         '* 

lB33-*;4  It  will  be  seen  was  47,01,000  mauudd,  or  172,090  tons,  i 

.  ■  '1 

We'  have  amply  demonstrated  the  insufficiency  of  tbkf 

fliippty  to  the  wants  of  the  people,  and  there  can  b^  n|Qt 

double  thait  if  a  cheaper  and  mote  wholesome  sirticlewere 
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procutable^  the  consumption  woi^d  be  much  greater,  as  the 
effect  of  the  monopoly  is  truly  stated  to  be  to  keep  the  proe^ 
duce  8tationary»  whue  it  is  admitted  that  the  populatibii 
and  wealth  of  the  country  are  increasing.  It  has  been  esti^ 
mated  at  220,000  tons,  but  whether  170,000  or  220,000 
tons  would  find  a  sale,  or  what  portion  would  be  furnished 
by  this  country,  it  imports  not  to  the  argument  when  dis- 
cussing the  expediency  of  allowing  a  free  importatioh, 
although  this  question  has  been  raised  as  an  objection 
against  the  proposed  modification. 

If  the  salt  manufacturers  of  this  country  can  furnish  a  puret 
and  better  salt  than  that  now  used,  at  a  cheaper  rate,  and 
still  pay  a  duty  per  ton,  equivalent  to  the  revenue  derived 
by  the  East  India  Company  in  their  twofold  capacity  of  manu- 
facturers and  territorial  governors,  there  can  be  no  suflScient 
reason  for  the  continuance  of  this  close  and  odious  monopoly. 
It  matters  not  in  what  way  the  requisite  sum  finds  its  way 
into  the  Company's  treasury,  their  object  being  the  main- 
tenance of  a  certain  revenue. 

Enough  has  been  said  to  show  how  severely  the  salt 
monopoly  presses  upon  the  inhabitants  of  India,  although 
proofs  innumerable  might  be  adduced  to  show  its  evil 
tendency,  whether  viewed  in  reference  to  its  moral  or 
political  relations,  proofs  equally  abundant  could  be  adduced, 
that  great  benefits  would  result  m)m  a  free  trade  in  this  esiien'^ 
tial  article,  not  only  to  the  vast  mass  of  consumers  at  pife- 
sent  so  ill  supplied,  but  to  the  mercantile  aind  shipping; 
interests  of  this  country. 

The  reply  of  Mr.  Alex.  Reid  to  question  301  of  thfe 
minutes  of  evidence  was,  **Therei8  one  remarkable  circum- 
stance I  may  state,  in  reference  to  the  cost  of  Govettimeht 
salt  in  Bengal,  that  the  contract  price  With  the  Molui^^ees 
for  the  mere  labour  of  producing  the  salt,  is  the  total  pric^ 
at  which  the  salt  now  going  from  Liverpool  by  the^  Alice 
will  be  delivered  at  Calcutta."  Therefore,  suppose  we  could 
send  the  whole  the  Company  require,  they  would  saveaU 
the  expences  except  the  mere  wages  paid  to  the  Molungeeil. 

This  is  a  subject  wanting  of  better  advocacy  than  I  ;can 
ofier,  and  I  do  hope.  Sir,  the  aid  of  your  power^l  pen  * 
will  be  given  to  a  cause  which  is  that  of  humanity  AtA 
justice.  Yours,  A.  B.  ' 

*  Our  readers  will^  we,ara  sure,  agree  with  us  that  this  subject-, i|i|^|pKkt 
he  ID  better  hands.    The  facts  here  stated  are  certainly  mo$it  e^tra^rdioi 
ve  lOightsay  astounding;  and  claim  the  attention  of  eveiy  man,  wlv^ 
the  heart  and  deserves  the  nante  «^Engli4miaii.-^£».  '^"^    >^^ix< 
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Great  Western  Uailway, 

.(A^  t|ie  Directors  of  this  great  undertaking  have  anopunced 
their  es^pectation  of  opening  the  line  as  far  as  Maidenhead  ia 
.^e.nopnth  of  December^  our  readers^  and  particularly  those 
M^Jbo  may  be  shareholders,  will  be  gratified  to  learn  from  thf 
Ibliowing  report,  which  has  been  furnished  to  us  by  a  friend^ 
the  g^eral  state  and  character  of  the  works.  The  informar 
tiqn  is  given  as  the  result  of  a  recent  personal  inspection  of 
the  line.  The  greater  part  of  the  report  will  be  found  of 
permanent  interest,  as  describing  the  particular  nature  of 
.the  earthwork  and  the  character  of  the  gradients,  curves, 
bridges,  &g«  We  sincerely  trust  the  Directors  will  be 
.(^naUed  to  carry  their  wishes  into  effect,  so  that  in  the 
beginning  of  the  year  we  may  announce  the  opening  of  the 
line  to  Maidenhead  J 

FlfLST  SBCTION. — LONDON   TO    MAIDENHEAD  (221  miles). 

..  At.  the  Paddington  terminus,  the  necessary  excavations 
and  erections  are  proceeding  with  great  rapidity.  A  road 
is  to  be  carried  upon  arches  to  join  the  bridge  on  the  east 
aide  of  the  depot  over  the  Paddington  Canal,  and  beneath 
^ome  of  these  arches  already  constructed,  temporary  offices 
will  be  made  for  the  use  of  the  Company  when  the  line  is 
Cjpened.  The  engine-house  and  carriage-sheds  are  com- 
menced, and  will  be  connected  with  the  temporary  station  of 
th^  Company.  The  Westbourne-road  is  carried  over  a  series 
pjt  seven  arohes,  under  which  the  railway  leaves  the  depot, 
very  obliquely.  The  lines  for  passengers  will  run  through 
three,  of  Ae  arcb^s»  and  those  lor  goods  through  the  other 
three.  The  centre  arch  will  have  no  rails  through  it,  b^ng 
funnel-shaped  to  give  the  required  obliquity. 
^  jLeijiving  the  terminus  at  Black  lAon-lane  a  cutting  com^ 
inejgices  o?  about  a  mile  in  length,  and  an  average  depth  of 
nine  feet* .  Near  the  terminus,  and  for  a  very  short  distance, 
jit  is  abput  fifteen  feet,  which  is  the  greatest  depth.  This 
(Cutting  lyjliich  is  finished,  is  in  clay,  and  is  being  ballasted. 
It  is  grossed  by  three  bridges,  carrying  roack  over  the 
;cailway. 

Another  cutting  of  more  than  a  mile  in  length,  imd 
averaging  ten  feet  in  depth,  carries  the  line  through  Worm- 
wood Scrubs.  This  cutting  is  also  finished.  At  2|  miles 
from  Paddington,  the  line  of  the  Thames  Junction  Railway 
^erosses  the  Great  Western,  and  a  little  further  on,  the  road 
"frpn^  the  Canal  Bridge  is  to  be  carried  over  the  cutting  on  ft 
bridge  of  two  arches,  nearly  completed. 
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wemtofiuU  arnSle  m  langA,  rand  jdbcmt  twdve^bttwreffa^ 

^idop^i^-  g6intf  omr)  two  mmtpatian  bijdfn.    Tfali'dHdtamk- 

•neitis-fiiibfaed^  quite^aofid,  and  Ae  elopes^ graioii^  8*^^ 

.'We  next  enter  the  dcepeak  eottnigoQ  tfais:partbn.b£:tlfe 

«liii8^  exteadinff  for  about  half  a  iii3e  through*  Afatonrpaiaik^ 

Mut  Friars'-plaoe,  wh«re  it  is  deepest  (aMut^iktrealftcigpit 

feet)  a  bridge  is  built  over  the  railway  for  the  jpttbltbiiaad. 

^Ncurer  CHd  Oak  Common  there  is  a  private  'coaaftnnnieiition 

-bridge  across  this  cutting,  of  wide  span,  elliptical^  afadrnrei^ 

oeat.    This  is  the  only  cutting  on  the  whole  Hne^wfaichfisjidt 

^qvite  finished,  owing  to  the  necesuty  of  retabdo^vai^teiii- 

jporaty  road  ever  it»  until  the  traffic  can  be  oonoeoietitly'ieqt 

over  the  Friars'-place  bridge.    It  will  be  comfki^im  'lefi 

days  from  this  time.  1    -.   ni  -/l 

After  a  short  level  (of  twelve  chains)  n  cuAli^giefxtovsiimid 
a  quacter  miles  commences,  through  which.the  £n^4s,<Mm^ 
'.on>>to  £aUDg.  It  averages  about  fourteen  feet.int;  di^pib, 
#hieflv  in  gravel  and  sand'-stone.  The  work  here*  iaiaUnbiit 
jfffmpmeAf  a  small  quantity  of  gtavet  having  ,bem.  kftrftir 
•jyaUi^ting  the  road,  which  is  now  in  pn^eB&t  :T}fm  mMlig 
'M  .ca:04sea  by  six  bridges,  of  which  fotir  are  finished  aild  ttfe 
i<)thers  rapidly  advancing.  -^  i.ni 

p^  Alt  a  disUnce  of  six  and  a  quarter  miles  frovit  l4HiA<f'O04m 
.fHEQ^Huikioent  commences,  three  quartexa  of  a  .'WJi»,^lofigt 
.frtiichis  new  completed  up  to  the  ea^  end  of  tihe  ,^.Vl(Iiaf|ir 
fdiffe  viadiKBt"  at  Hanwell  Its  average  depd»i«al^ul4ftMli 
ifyfi%.  but  near  the  viaduct  it  is  about  thirty  fe£9t«;  Xbe-ifpad 
(jka.Greeaiford  is  carried  through  it  under  a  bridgis.fvvliii;^  m 
^nssbed*  .  ••'••.":<    -iA'^lii:^] 

,Oa  the  east  side  of  the  Whamcliffe  viaduct  U)Q:|pjiHiahM^ 

fWDg  ^  carry  five  land  arches»:  which  wijU  comiect  4i^)ti4^t|et 

(livith  the  embankment.    The  viaduct  itself-  j)5  wbftmifollf 

-fi^hedf  and  constitutea  the  finest  work  upon  t))#!lifi0itute 

entire  length,  including  the  wing^-wall  arches,  is  9QQ)|lMt, 

4nd,the  heights  of  the  rails  above  the  tel^|f.<:f^<|PQjnMl^  it 

a^yenty  and  a  half  feet.    The  main  arches^,  eijB^i  ji|/Ry|D^, 

'lu^  iK9arly  semi-elliptical,  with  a  rise  of  sctvf  i^t^j^^^^  )i||f 

,  |ef|^  and  aeven^y  $et  in  the  span.    The  V^v^i^^.^fpmtt' 

,ipgQ{  the  afxdi  are  ten  and  a  half  feet  thlbl^.  9f9^tjffSiiffi4i^ 

to  their  base.    The  dime»ai(His  of  the  viad^  Myt^  iH-A^Vff 

^JW(ipo9ing>effinct  firom.  the  UxDridgeni:oad,  wh|ra*ruiM  ^9^lj 

.^(MMretiel  tp,  it.for  4ome  distance  on  tbe.4oi;|t^j/]^^^ 

,,V^  end  qf  <be  viaduct  the  ^ii^^nki3[ienU8f4*rati^^      ^ 
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oib^^ymiBAnvhf:  wl:  ihsiige-€£ .  niy  ficifltar.  IdMsioantiM, 
-Inwiodiaf .  cast-ifipi  giidcffs.^  Fmm  thb  paiui  tin  IsiQ  fWUM 

OT'to;  {iaviroad. upflB  an  6mbaaik»ent  0rjMaurl7.a1nile.i11 
:teigth^:«itd'Vairgriiig  from  twefitjr  to  ten  feet  in  keigfa^iintil 
^ihB/natoi&LletBlii  agiin-attaiaecL  This  embmkiDeiit  h 
^^frnke-tm^h^^  as  well  aa  a  bridge  and  covered  way  under  it, 
.lUMlthe  slopes  ave  growing  green. 

.  Esomi  Norwood  to  Sovtball-green^  considerable  progress 
'istinade  in  driiring  piles  and  laying  the  balks  and  sleepecis 
-CsrihepermoA^it  rails.  The  wood  is  all Kyanized,  and  tbe 
'iBode<i|  oonstraction  adopted,  whilst  it  secures  the  great 
apoint^of  aoontiniious  bearing  for  the  rails,  is  calculated  to 
-^^giffnf^  stability  and  evenness  to  the  road. 

From  Southall-green,  very  slight  cutting  and  embaiil^- 

[uMiift'Oarries  on  the  line  for  about  half  a  mile  into  Hayes 

iparisb,' where  the  embankment  becomes  deeper,  and,  for 

tiibfak  a-tnilcand  a  half  averages  ten  feet.    In  the  course  of 

'to  oecuf  tai  occupation  bridge,  two  skew-bridges  (with  casl- 

4n>ii  beamtt)  over  tbe  Paddington  and  Grand  Junction  C^ttak 

'(4hir<^  and  a  half  iieet  span  on  the  square),  and  another  over 

*Y^dmng  or  Butt's -bridge  Brook,  Cranford  and  Cranford-park 

lie  a  little  to  the  south  of  the  line  here.    Near  the  bridge  over 

'Ike 'Grand  Junction  Canal  (at  ten  and  a  quarter  miles)  tanks 

vHre  prepared  for  Kyanizing  the  sleepers,  &c.,  on  a  very  exten- 

irtve  stfale.  There  are  others  at  Paddington,  Wormwood- 

'Sorubbs,  Hanwell,  West  Drayton,  Slough,  and  Maidenhead. 

From  the  Grand  Junction  Canal,  for  a  distance  of  two  and 

im  half  umIi^s,  thiH3agk  Hayes,  Harlington,  and  Hillingdoh 

parishes,  the  earthwork  is  very  light, ^consisting  of  eiitlin^ 

^Micfc-tttHl^kments  of  four  to  six  feet  in  depth,  and  ai  portion 

JOf  it* I^%1.-    The  whole  of  this  may  be  said  to  be  finished, 

^mB^  three  *rldgefe  carrying  roads  over  the  railway,  and 

^othep^bdigefoT'fhe  road  to  Hillingdon  19  proceediivg 

,t*^diyi'  =-•*.••/.  /••;    ' 

^  ^lii'iliflitigfidn  p^ish,  for  about  a  quarter  of  a  mili^,  Wb^^ 
vtbeWfliMiy  idobelyapproadies  the  Orand  Junetioa  Canfid, 
^iMIble'^asses  through  some  brickfields,  of  whii*h  po^^es- 
tfon'#as  oMaihed  more  recently  than  the  other  lan^,  and  mi 
-^Bdbaftkhreht.of  six  feet  high' is  the  only  remaining  work  lb 
i)e  done  fer  ft  length  cf  about  150  yards.      *  *     ^    : 

\  At-  Vlf^st  PraVton  (twelve  and  severi-eighth  miles,  ttdia 
iLjoMbn)  the  Taiwty  ih  carried  oter  the  i*oad  to  Uxbridge 
^if  ^hnigt.  of  fiftp'  proportions,  ainfl  very  well  executed  In 
wBlte4$n€k'    From  hence  an  emf>afikmeht  of  rather  more 
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tlxati  ttiieee^utlhil  of  a  mile  ih  length, 'and'^^era^g  dho&i 
fifteen  feet  in  height,  carries  the  line  by  a  twa-atdh(^d  bbidge 
OTer  twb  fetSreaftis  at  Thorney-road,  and  by  another  'birilAgie 
bveit  the  riVer  Colne.  Tbfese  btldges  aire  of  briek,  thnrtyi-fi^ 
fe^t  span,  the  ai'ehes  s^iM-ellipttc  ti^iifa  a  xiseof  <ejght  amd^ 
half  feet  There  are  three  other  bridges  in  thi0i«ail^kfDeiit 
also  jRnished.  The  embankment  is  ballaisted>  and  irallxeli- 
solidated,  and  the  slopes  are  growing  gteen*    .:}»', 

Soon  after  entering  Iver  parish,  the  line  passes  throvgfaa 
ctitting  of  more  than  a  mile  in  length,  and  aTOragingiten 
f^t  ih  depth.  On  this  part  df  the  line,  the  ^nsfktiKefi  tOe 
very  busy  laying  the  permanent  rliils,  and  it  is  esrpecled'tbat 
an  experimental  trial  of  the  line  with  a  lootoiotiv&'eigJM 
will  be  made  here  early  in  December. 

The  embankment  from  the  fifteenth  to  the  fiixte^nth  mile, 

through  Langley  Marsh  parish,  averaging  abcmt'eiight'iiB^t 

in  depth,  is  completed  and  ballasted.    From  it»  tefctoinatidn 

to  the  Slough-road  (at  eighteen  miles  from  Lonflon)  liHe 

earthwork  is  extremely  light,  <ihieflv  shallow  euttlhg^   :The 

lltie  in  this  part  is  crossed  over  b^  we  bridges,  whMi,>  wWi 

the 'earthwork  knd  ballasting  are  now  dl  doiBtple^d^    On 

^tifefghig  from  the  cutting  at  about  sixteeil  aildahilf  miMs, 

ii'fine  view  of  Windsor  Castle  is  obtained.    A«  'the eightbe»kh 

mile,  the  line  passes  a  little  to  the  noith  of  Stougb^  wiAfia 

"five  minutes' walk  of  the  Crown  Inn,         .     ' 

'•"From  Slough  to  the  crossing  of  the  west^m^road  'lit 

Mkid^nhesld,  a  distance  of  four  and  a  quarter  miles,  the 

'earthwork  consists  of  cutting  and  embankmrat<>in  neai^y 

equtll  "proportions,  ^nd  is  quite  completed^    The^  cuHing 

'  t^rielfi  from  ten  to  five  feet,  the  embankment fiom  fifteento 

'^ight^  except  as  it  approaches  the  London^^road^at  Maidap* 

^  head,  where  it  increases  to  about  thirty  feet  in  heiglkt^^tTAe 

''emb^wikment  generally  is  well  consolidated,  <iii)dft|heaa3de8 

'bvei^rown.    There  are  thirteen  bridges 'Oiwedn^l^rarjror 

under  the  railway  in  this  portion  of  it,  all  being  fiiisbed.  ^  * 

'   'In  Hitcham  parish,  about  a  milefrom  MiltdeilbeBd,  bon- 

Mid^rable  progress  is  made  in  hnmsg  the  slBepefr^rtfoir  Ae 

jpermanent  rails,  and  the  work  is  prodeeding'iriflL<a8  mmh 

'dpeed  as  is  consistent  with  the  cafe  and  nicely  7eii|«tfediiii 

tn^  a;djustoient  of  the  bearings.  f    ?     •  ^' i'::.»r»'!  ij 

The  skew^-bridge  over  the  Londoti-road 'isT^jniwjrTifiiie 

structure,  and  displays  e'xceltent  workman»bip  and  iagemiity 

'  ''6{  de^igh.  •  It  crosses  the  road  at  an  '  aHgle/of'r4Si^^  the 

'  'Ispkii'  (At  the  skew  being forty^six  and  a  h«lf  fettydindl  ottitfae 

sdtikrt  thirtv-t#o  ffeet;    ^e  clear  tt^idwar^s  v» 


i^ti&Hs  thirty-t#D  ffeet;    nPhe  c4ear  ii^idwttjris  vlhreiAyMfiftir 


liBcit.  Tke  railway  itself  vill  be  at  ai9i  angle  of  60^  to  t)^ 
'  coad«  All  tbe  ooaches^  &c.  to  Maidenhead  now  ran  undqr 
this  bridge,  and  tbe  progress  of  tbe  works  at  this  point  excit^ 
o^reaiintereBt  among  the  passers*by.  Leaving  the  turnpike- 
road,  the  embankment  passes  upon  another  bridge  over  the 
^Taplonr-road,  and  grows  deeper  as  it  approaches  the  Thames^ 
its  maximum  being  about  thirty -five  feet.  It  will  shortly  be 
completed  up  to  the  land  arches  on  the  east  side  of  the 

It  in  understood  that  the  Company  will  not  open  the  li^e 
beyand  the  London-road  until  the  bridge  over  the  Thames 
nnd  its  approaches  on  both  sides  are  completed.  The 
station,  therefore,  at  Maidenhead  will  be  adjacent  to  the 
turnpike-road  bridge,  on  the  premises  at  present  occupied 
by  the  Company  for  workshops,  &c.  The  other  stations 
between  London  and  Maidenhead,  besides  that  at  Padding- 
ton,  will  be  at  Ealing  Haven,  Han  well,  Southall  Green, 
West  Drayton,  and  Langley  Marsh.  The  trains  will  also 
)dtdp  at  Slough  to  putdown  and  take  up  passengers,  although 
tbe  Company  are  prohibited  from  making  a  dep6t  within 
ihree  miles  of  Eton  College,  without  the  consent  of  tbe 
.  Fk'ovost  and  Fellows  I  An  excellent  specimen  of  legislat'lve 
wisdom  in  the  nineteenth  century.  How  l^hose  who  qQipe 
^ter  us  wiU  laugh  at  us  ! 

BRioass.— Besides  the  viaduct  at  Hanwell  there  ^re, 

between  Paddington  and  Maidenhead,  twelve  culverts  and 

covered  ways  through  embankments,  and  fifty-eight  bridges 

jpassing  over  or  under  the  line,  which  are  mostly  coi^pleted, 

..including  eight  over  streams  and  canals.    The  few  which 

'  remain  to  be  finished  are  all  road  or  occupation  bridges 

-"passih^  over  the  railway*    They  are  all  constructed  of  white 

>jb tick  of  thirty  feet  span  and  seventeen  and  a  half  feet  headway 

where  they  pass  over  the  railway,  and  about  sixteen  feet  ana 

upwmeda>3n  span  and  height  where  the  railway  passes  over 

th^flKl  .iltliernneheB  aite  mostly  semi-eUiptical* 

V     It  iuayibei  observed  here  that,  although  the  conftruetion 

>of  mdnybnidges  adds  greatly  to  the  cost  of  a  line,  the  nume- 

/!«oiis  m^atts  for  wbioh  thfey  are  required  :are  the  best  evidence 

of  tbe  fdsgte&in  which  travelling  takes  place  in  tb^  ^i^trict 

■through  which  the  railway  runs,  and  of  course  the  more 

QfbmMouft  they. are,  the  greater  are  the  faciUties  qi  commu- 

tiioattioh«wilh:  the  railway  from  various  apd  distant  points. 

<'^  GKftADiBNTs^^H^The  gradients  of  this  sectaon  of  the  line 

v(i#itt  Iktt'ffo^^shbwn  by  the  followiQg  table^    They  will  be 

7(fo'tifidit0/be^r>eqnalled  by  an y? other,  twen^y-^bfee;  ip^les.  of 
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railway  at  present  constructed  in  the  kingdom ;  and  a  pro- 
portionate economy  in  the  working-power  required  will  be 
the  consequence : — 


iManei. 


FrmnLandmi, 

Rise  .  •  • 


Rise  . 
Rise  . 
Level 
FaU   . 


Gradleato  per 
mile. 


FaU  .  . 
Level  . 
FaU  .  . 
FaU  .  . 
FaU  .  . 
Rise  .  • 

Rise  .  . 
Rise  •  . 
Rise  «  ^ 
Rise  »  • 


Fwt,  IncheB. 

8       0 


4^ 
4^ 


0 


IncUaation. 


3       0 


4       0 


2 
4f 
2 
2 

2 
4 
2 
4 


8 
0 
0 
0 

6 
0 
8 
0 


1  in  1760 

1  in  1204 
1  in  1320 


Iiength  of 
each  Plane. 


Mm*    Chm, 

2     28 


Locality. 


1  in  1760 


1  in  1320 


1  in  1985 
1  in  1320 
1  in  2640 
1  in  2640 

1  in  2112 
1  in  1320 
1  in  1985 
1  in  1320 


4 
2 
0 
2 

0 
1 
0 
1 
0 
1 

1 
0 
0 
2 


52 
60 
40 
48 


40 
72 
30 
40 
20 
40 


} 


0 
20 
30 
20 


} 


Paddington,   Kensington, 

Hammersmith. 
Acton,  EaUng,  HanweU. 
HanweUy  Hayes. 
Hayes. 
Hayes,  Harlington,  West 

Drayton,  &c. 
Hillingdon. 
Iver^  Langley  Mardi. 

Langley  Marsh. 

Upton. 

Upton,  Stoke  Poges,  Fam- 

ham. 
Farnham  Royal,  Bumham. 

Bumham. 

Hiteham,  Taplow. 


London  to  Maidenhead  (Thames.  Bridge),  22  nules  60  chains,  or 

22f  mUes. 

Curves. — The  curves  on  this  portion  of  the  line  are 
generally  of  very  long  radius,  say  from  five  to  seven  miles* 
The  three  sharpest  are  above  two  miles  radius,  except  that 
in  the  depot  at  Paddington,  which  is  of  100  chains,  or  1^ 
mile»  The  bearing  of  the  carves  is  chiefly  southward  of  a 
strait  line  drawn  from  London  to  Maidenhead,  which  places 
.coincide  in  latitude. 


Northern  and  Eastern  Railway. 

This  line  of  raOway,  of  which  the  present  number  contains 
a  map,  was  originally  projected  by  that  compound  of  all 
oddities,  Nicolas  Wilcox  Cundy,  C.  E.  One  of  his  stage- 
coach surveys  planned  and  levelled  the  whole  dislance  to 
York,  almost  as  quick  as  a  bird  could  fly  over  it.  In  the 
year  1835,  a  company  was  formed  and  Borveys  made  to 
carry  it  out,  under  Mr.  Walker,  Cundy  having  given  up  to 
him.    But  v^hen  the  time  came  for  applying  to  ^Parliament, 


LONDON   AND   CROYDON    RAILWAY.  357 

the  Committee  thought  the  undertaking  too  large  for  one 
concern,  and  went  in  for  a  Bill  to  Cambridge  only,  which  was 
obtained  in  1836.  A  variety  of  circumstances  have  concurred 
to  prevent  the  line  from  being  prosecuted  until  the  preisent 
time ;  but  the  vigour  with  which  it  is  now  taken  up  augurs 
as  if  lost  time  is  to  be  recovered. 

It  is  at  present  intended  to  commence  near  Kingdaild 
turnpike,  and  to  complete  the  line  to  Broxboume  before 
going  farther.  For  aoout  the  first  two  miles  there  is  some- 
thing to  do  ;  but  for  ten  or  eleven  miles  after  the  ground  (s 
remarkably  favourable.  Indeed,  it  appears  from  the  section 
on  the  map,  almost  as  if  an  English  hen  and  chickens  could 
scratch  the  ground  level  and  ready  for  the  rails  in  a  few 
months.  We,  therefore,  presume  there  can  be  little  doubt 
of  its  being  opened  to  Broxboume  in  twelve  months  as  coif- 
templated.  when  this  portion  is  finished  the  other  tjo 
Cambridge  will  be  proceeded  with.  But  it  seems  the 
Directors  think  it  better  to  concentrate  their  whole  effqi^is 
on  that  part  of  the  line  first  which  promises  to  pay  the  best, 
a  veryfprudent  measure. 

From  Kingsland  the  line  runs  parallel  to  the  road,  and 
between  that  and  the  Lea  to  Hoddesdon.  It  afterwards 
takes  the  course  of  the  Stort  to  beyond  Bishop  Stortford, 
and  then  keeps  parallel  to  the  road  all  the  way  to  Cambrit^. 
We  have  not  seen  the  last  section  of  this  railway,  but  we 
believe  there  are  no  engineering  difficulties  all  the  way,  and 
that  the  gradients  are  very  easy.  The  part  that  ia  now 
about  to  be  made  is  unusually  favourable,  and,  from  openjntg  a 
communication  with  the  towns  of  Ware. and  Hertford^  it  trill 
no  doubt  add  much  to  its  revenue.  The  part  now  intended 
to  be  made  is  about  fourteen  miles;  to  Cambridge, .we 
believe,  it  is  fifty-? three  or  fifty- four.^ — ^Editor. 
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REPORTS. 

LONDON  AND  CROYDON  RAILWAY. — EXTRACTS. 

Thb  Fourth  Half-yearly  General  Meeting  was  held  est  the  |th 

of  September,  1837.  ,    .; 

i.tWith  regard  to  the  general  affairs  of  the  Company,  your  Diri^c- 
ttors  hBxe  to  report,  that  the  proposals  for  raising  the  su,m,^of 
iiftSjQOO/.,  by  a. creation  of  new  shares,  were  circulated  immediately 
..Afi^r  the  special  meeting  of  the  proprietors^  held  on  the  29th  June 
.  la^t«  They  have,  also  the  satiafaction  to  state,  that  the  whole 
.,^\ippiher  of  shares  was  subscribed  by  the  actual  proprietors  and  their 
,  nominees,  and  that  the  deposit  of  2/.  per  share  has  been  paid  up. 


dSB  LO^OO^   AND   CAOrrtyoll   UhiiM^kVl 

Tn  Aiiiii^Tpkiioii  6f  this  relmtt,  your  Direotor?  took  iauD^ditttd 
6teps  for  giving  the  requisite  notlMs  to  the-  landed  'prof/neion^ 
along  the  remainder  of  the  line,  vis.,  from  the  end  of  the  contradt, 
No.  %  at  Netr  Cross,  for  a  length  of  nearly  fi^re  miles,  •  to  the 
terminus  of  the  short  contract  entered  into  at  Ofc^don  Gommonk 
For  this  purpose  the  final  surveys  of  this  portion  of  the  line  have 
been  perfected,  and  the  whole  of  the  remaining  notices  to  the 
landed  proprietors  have  been  served. 

As  soon  as  the  preparations  for  obtaining  possesinon  can  be  duly 
advanced,  proceedings  for  which  will  be  carried  on  i^itiiout  delay, 
the  specifications  of  the  remainder  of  the  workd  will  be  called  for, 
with  a  view  of  putting  them  under  contract  with  sA  little  delay  as 
circumstances  will  permit. 

Your  Directors  have;  also  to  teport,  that  the  notioes  which  under 
the  provisions  of  the  Company's  Acts  it  was  expedient  to  jgive  to 
the  owners  and  occupiers  of  properties  at  the  station  in  Tootoy- 
street,  have  been  given  accordingly ;  the  comfpensation  for-aeveaiil 
of  the  interests  have  been  already  paid ;  Idl  the  temaindep,  except 
one,  have  been  agreed  for,  the  proprietor  in  that  iastanoe  having 
consented  to  postpone  the  valuation. 

Your  Directors  have  abo  inserted  the  necessary  advertisements 
for  the  supi^y  of  two  locomotive  engines,  and  for  half  the  quantity 
required  of  longitudinal  wooden  rails,  and  cross  sleepers.  They 
have  also  entered  into  a  contract  for  fencing  the  remainder  of  the 
line. 

With  regard  to  the  works  in  progress,  your  Directors  have  to 
report,  thdt  as  the  present  season  has  been  remarkably  favouraMe 
for  the  prosecution  of  public  works,  they  have  impressed  upoh  the 
contractors  the  policy  of  proceeding  with  the  greatest  activity' ; 
the  contracts  in  hand  have  proceeded,  if  n6t  With  dll  the  despatch 
wtich  could  be  desired,  Without  intferfupticta 'J  the  pi««  (jf  thfe 
Viaduct  from  the  junction  with  the  Greenwich  Rldlwa^y  tdw»his 
the  Grand  Surrey  Canal  Bridge  are  completed  j  several  ef  the 
arches  have  been  turned,  and  the  remainder  are.  in  pl^dgress ;  tbe' 
piers  of  the  bridge  over  the  Grand  Surrey  Canal  are  finished  ;  the 
stone  courses  at  the  springing  of  the  arches  have  been  laid ;  the 
centerings  are  placed  for  the  sidlB  Arches,  and  those  fbt  the  main 
arch  are  on  the  ground  ready  to  be  placed ;  the  bridge  at  Cold 
Blow  Farm  is  also  in  a  very  forward  stdte;  and  ybirf  Di^tov»«re 
assured  that  the  brick-work  upon  this  in^poirtant  pOfii«o  of  tile' 
line  will  be  finished  before  the  close  of  the  present  season.  ! 

'^  The  embankment  of  the  New  Cross  contract  k  sArkMoGA^ 
altogether  570  yards,  and  as  the  contractor,  in  c6me(fs^f^  of* 
discussions  with  the  Board,  is  now  applying  a  conimlenkble'klN»: 
creased  force,  your  Directors  are  inclined  to  fhink,  tliat  ftatw!iib«> ' 
standing  the  diminishing  number  of  working  hours  in  th^etlayv  ^iie.' 
weekly  progress  of  the  embankment  will  be  increased^ 

The  quantities  excavated  from  the  commencement  in  February, 


to  9lXti  August  last,  are  152,253  cubic  yards;  of  ^bich  55,309 
haye  been  tt^'OWBLJota  embankaifiint,  and  96,944^  yards  jiUo  ^^poiUi^ ;. 
The  eoBtraet  on  Croydon  CpmpioQ  i^  al^o  vx  progress*  . 
Your  Directors  .add»  as  in  fonne^  reports,  a  statem^t  of  tb^iy 
QUMieya^  &c^  in  hand  as  follows,  yiz.^ —  £.        «.    dL 

i.  Exchequer  bills,  exclusive  of  those 
deposited  in  the  names  of  vendors 
and  the  Company,  awaiting  the 
completion     of     conveyances    of 

land 145,678     6     2 

2.   Loan  on  security 1,200    0    0 

S.    Cash  at  the  bankers',  4th  September  10,050     2     1     . 

Total  cash  and  available  securities 

inliand 25,928  8  3' 

A<|de4  to  this  there  are  the  following  arrears  of  calls  due  upon 

the  original  shai^es,  viz. —  £•  &  d» 
Upon  the  fourth  caQ,  2/.  per  share  on 

330  shares 660  0  0 

Last  call,  5L  per  share  on  1704  shares   .  8520  0  0. 

■■  >  • 

Total  outstanding  calls  due  upon 

shares 9180    0   ,0     . 

Although  tiiey  axe  anxious  to  adapt  the  payment  of  these  calls 

as  much  as  possible  to  the  convenience  of  proprietors,  consistently 

with  the  polii^  so  generally  understood  and  enforced  by  tbei^- 

selves,  of  prosecuting  the  undertaking  with  all  practicable  despatch* 

your  Directors  are  nevertheless  bound  to  proceed  (as  soon  as  i^t^ 

reference  to  the  Company's  interests  they  shall  think  expedient)  to 

give  a  final  notice  to  proprietors  of  shareis  upon  which  calls  ar^ 

still  outstanding';  should  further  proceedings  (which  is  scarcel^y 

probable)  be  required,  a  special  general  meeting  will  be  dul^ 

coure'iDed^  .in  order  to  declare  the  forfeiture  of  the  shares,  in  cour 

formity  with  the  Act  of  Pariiament. 

John  Moxon,  Chairman* 


Dr. 


Receipts. 


Bakmce  ib  cash,  31st  January,  1837 
Interest  on  exchequer  IhUs 
Call  (3d)  on  999  shares 

InAereitoa  calla 
Deposit  on  605S  new  shares 
Fec»  on  cevtifieates  aad  transfers 
Stamps  for  transfers  •    *    •    • 


Do.  (4th)  on  6470  do. 
Do.  (5th}  on  4846  do. 


£.  s. 

*. 

2470  9 

.t 

450  18'; 

"4 

2997  0 

0 

12,940  0 

.  0 

24,230  .  0 

0. 

128  2 

7; 

12,516  0 

i 

U  16 

23  0 

0 

Q6H  LO^/OO^    AND   CtitfTVoU   ViAliMikYi 

Tn  eifitieip&tfori  df  thh  r^iM,  y<mr  Direotofs  tdok  iann^cllatd 
dtep^  for  giving  the  requisite  notiees  to  the  landed  profprietor8» 
along  the  remainder  of  the  line,  vis.,  from  the  end  of  the  ecmtradt, 
No;  %  at  Netr  Cross,  for  a  length  of  nearly  fi^e  miles,  to  the 
terminus  of  the  short  contract  entered  into  at  Ofc^don  Gommoii^ 
For  this  purpose  the  final  surveys  of  this  portion  of  tiie  line  have 
been  perfected,  and  the  whole  of  the  remaining  notices  to  the 
landed  proprietors  have  been  served. 

As  soon  as  the  preparations  for  obtaining  possesion  ean  be  duly 
advanced,  proceedings  for  which  will  be  carried  on  without  delay, 
the  specifications  of  the  remainder  of  the  workiS  will  b&  called  for, 
with  a  view  of  putting  them  under  contract  trith  ail  little  delay  as 
circumstances  will  permit. 

Your  Directors  have;  &]^  to  teport,  that  the  Mtioes  which  under 
the  provisions  of  the  Company's  Acts  it  was  expedicfnt  to  give  to 
the  owners  and  occupiers  of  properties  at  the  station  in  Tootoy- 
street,  have  been  given  accordingly ;  the  coitfpensation  for:  several 
of  the  interests  have  been  already  paid ;  Idl  the  temaindesi,  except 
one,  have  been  agreed  for,  the  proprietor  in  that  iBsiftnoe  having 
consented  to  postpone  the  valuation. 

Your  Directors  have  also  inserted  the  necessary  advertisem^ents 
for  the  supj^y  of  two  locomotive  engines,  and  for  half  the  quantity 
required  of  longitudinal  wooden  rails,  and  cross  sleepers.  They 
have  also  entered  into  a  contract  for  fencing  the  remainder  of  the 
line. 

With  regard  to  the  works  in  progress,  your  Directors  have  to 
report,  that  as  the  present  season  has  been  remarkably  favourable 
for  the  prosecution  of  public  works,  they  have  impressed  upon  the 
contractors  the  policy  of  proceeding  with  the  greatest  activity; 
the  contracts  in  hand  have  proceeded,  if  not  With  dll  the  despatch 
wliich  could  be  desired,  without  iiitferfupticta ;-  the  piew  of  the 
Viaduct  from  the  junction  with  the  Greenwich  R«dlwa(y  tdwan^ 
the  Grand  S\xtrey  Canal  Bridge  are  completed  t  mt^fol  nf  the 
arches  have  been  turned,  and  the  remainder  are.  in  pl^dgress ;  tte 
piers  of  the  bridge  over  the  Grand  Surrey  Canal  are  finished ;  the 
stone  courses  at  the  springing  of  the  arches  have  been  laid ;  the 
centerings  are  placed  for  the  sIdlB  Arches,  and  those  fbi'  the  main 
arch  are  on  the  ground  ready  to  be  placed ;  the  bridge  at  Cold 
Blow  Fariii  is  also  in  a  very  forward  state ;  and  jout  Dh^tovft  «re 
assured  that  the  brick- work  upon  this  important  porti«»  of  tie ' 
line  will  be  finished  before  the  close  of  the  present  season. 

The  embankment  of  the  New  Cross  contract  is  a^ivatoed* 
altogether  570  yaVds,  and  as  the  contractor,  in  (cmndcj^iielidB  ef) 
discussions  with  the  Board,  is  now  applying  a  conild««tble  k^* 
creased  force,  your  Directors  are  inclined  to  tbink,  that  ftotwMi^ ' 
standing  the  diminishing  number  of  working  hoiftrs  in  th»tlay>  ^he' 
weekly  progress  of  the  embankment  will  be  increased. 

The  quantities  excavated  from  the  commencement  in  February, 


to  mh  Augiut  last,  ore  152,253  cubic  yards;  of  vbich  55,309 
hare  beoi  dtrown  jnto  embfuikment,  aad  96,944  $arde  iiUo^poU.  . 

Tbe  «QBlmwt  on  Croydw  CDmiaon  m  alao  i^  progresa.  . 

Your  DireotorB  add,  »b  in  fonnei  reports,  a  it^teta^at  of  th^.- 
DUHuy^  ScHt  Id  hcmd  bb  follows,  viz. —  £.        $.    d. 

1.  £xclK<iuer  billi,  exdusive  of  those 

depcwited  in  the  names  of  vendors 
and  the  Corapany,  awaiting  the 
completion  of  conveyances  of 
land 14,678    6    2 

2.  Loan  on  security 1,200     0     0 

a.   Cash  at  tbe  bankers',  4th  September  10,050    2    1     . 

Total  cash  and  available  securitieB 

inliuid 25,928  8  3 

Adde^  to  this  there  are  the  following  arrears  of  calls  due  up^n 

the  original  shues,  viz. —  £.  s.  d. 
Upon  tbe  fourth  call,  2L  per  share  on 

330  shares 660  0  0 

Last  call,  5£  per  share  OS  1704  shares   .  8520  0  0 

Total  outstanding  calls  due  upon 

diares 9180    0  .0 

Although  tbey  are  uixious  to  adapt  the  payment  of  these  calls 
as  much  as  possible  to  the  convenience  of  proprietors,  consistently 
with  the  polity  so  generally  understood  and  enfon 
selves,  of  prosecuting  the  undertaking  with  all  practici 
your  Dtrectors  are  nevertheless  bound  to  proceed  (as 
reference  to  tbe  Company's  interests  they  shall  think 
give  a  final  notice  to  proprietors  of  shares  upon  v 
stm  outstanding;  should  further  proceedings  (whic 
probable)  be  required,  a  special  general  meeting 
courenei^  ^  order  to  deeUre  the  forfeiture  of  the  s 
fwinity  with  the  Act  of  Paiiiament. 

JoHH  A[oxoir,  Chairman- 

Dr. 


BaUaca  \a  cash,  Slst  January,  1837 
Interest  on  exeheqiier  lulls 
Call  (3d)  on  999  shares 
Do.  (tth)  on  6470  do. 
Do.  (5th>  OB  4846  do. 
Intereit  od  caHa    .     .     . 
Deposit  OD  6S58  new  shares 
Fees  OS  certi&eatai  sad  tnmsfws 
Stamps  for  transters  .     .     .     ■ 


£.   *. 

rf. 

2470  9 

7 

450  18' 

4 

2997  0 

0 

12,940  0 

0 

24,230  0 

0 

128  2 

7 

12,516  0 

0 

U  10 

0 

360  jMtMi^  AND « Mm^rtHH^  >fUMM!*?n 

£•     s.  d. 

Tonnage  oil  canal •    •    .    •  "M    9    8 

Rettts '. .  39T»t9  ^'0'^ 

Bargesflold      .•••••••••••     ■     i37't0*'O'> 

•..,      <  ,1, 1   -I.;;  ti.  nil.,  i 

£BS$l.ie    0  U  ' 

1f<ilt  ■!  Hit  I    ^: 

Transfer  Mi&iM  in  liazid  d7IL  ^'Un.  v; 

Cr.  JSxpendiiure,  '  '""■''  ' 

Excbequer  bills  bought    ....  14,681     5  10 

Ditto                  sold 12,534     4     1  '  ' 

*214Y  1     0 

Engineering 1880  0    0^ 

Surveying 471  9     0 

Law 705  9    Y 

Land 5881  5    0. 

Houses ^733  0.0 

Compensation    . .    .    •'  846  9  '  "6 

Works  . .  Sherwood's 9937  19     7'  *  ' 

Hoof 4645  11  10  

CoUon 4814     0  10 

Sundries 2086     5     0  '  ^  ; 

Horses,  carts,  &c.  .     .     .        395     5     6 

Rails  (410  tons)    .     .    .     6392    5    7'  '.' 

28,271  '  8  '  4 

JSalaries 25^  0    0 

Stationery  and  printing 34  15    6 

Advertisements 50  17  )ll 

Rates  • .  63  3     i 

Stamps  for  new  shares 35  0     0 

Petty  cash '    23  15     8 

l^alanceincash,  31st  July,  1837    .     .     .     :     .     .M2,7lf  4  "TO 

56,116^  0    2 

f  Exchequer  bills  in  hand,  as  per  account,  31st 
January,  1837 • 

Add  balance  as  above  * •       2147    1     9 

^  •  •       .     •  ,  r. ,  ,, 

i6;478''  6  .2 

■r 

*         k 

London^  3X^  /uly^  1837-  R«  S*.  Young,  S^^fy^^ 

*      »  *  •  .  ♦ 

t  Of  tbcte  IfNMM.  an  dqnwtcd  to  shi(V»  ibeooinpl^tiQO'OftsoDtiniolii* 


•  •     I 


January,  1837 *.    14,'dS.l     4  .  5 

16;478'   ( 


p      t 


,,      ,      IMkNCHBSTBB   A»D  LEEDS   HAII.WAY   CO^IPANY.  ,     ,.- 

Tas  (BcmdiiBlf-yearly  meetmg  of  the  proprietora  of  the  Ml»t,i 
chestor  antl'Leedfl  Railway,  was  held  under  their  Act  of  Incwpon^ . ; 
^on,  at-the  York  Hotel,  King-street,  Manchester,  on  Thursdaf,  Sep- 
tembea  14','I8$7;  James  Wood,  Eeq^  Chairman  of  the  Directors, 
in  Iba  Chair. 

When  the  Directors  of  the  ManchattOT  aad  Leeds  Railway  Com- 
pany bad  last  the  pleasure  of  meeting  the  snbscrihen,  their  amended 
Bill  was  before  Parliament,  and  it  was  not  until  the  SOi  of  May 
that  the  Bill  received  the  Royal  Assent.  The  Directors  hare,  , 
therefore,  been  in  poasession  of  the  requisite  powers  for  making  '. 
the  railw^  about  four  months,  during  which  period  they  have  been  ' 
actively  engaged  in  purchasing  land,  and  entering  into  contracts 
for  the  execution  of  the  works.  Their  attention  has  been  more 
^rticulariy  mailed  to  that  part  of  the  line  between  Manchester  and 
Rochdale,  and  they  have  much  pleasure  in  stating  their  success  in  | 
having  pur(dia3ed  nearly  all  the  laud  between  these  two  points  at ' 
moderate  prices,  without  being  compelled  to  summon  a  jury,  except ' 
iQ  the  case  of  the  church  lands,  near  Manchester,  with  the. 
favouiaUe  result  of  which  no  doubt  the  shareholders  are  already' 
acquiunted. 

Foqr  contracts,  embracing  a  distance  of  eleven  miles  and  a 
qnarter,  have  been  let  to  esperienced  and  responsible  contractors. 
Three  of  these  contracts  include  the  distance  from  Junction-street, 
in  Manchester,  to  the  town  of  Rochdale,  and  the  fourth  includes 
parts  of  the  tunnel  at  the  summit  ridge.  These  contracts  ace  in, 
the  most  active  operation. 

The  contract  for  the  viaduct  from  Juncdon-street  i 
at  Lees-street,  a  distance  of  seven  hundred  and  thirt 
be  let  during  the  present  month.    The  whole  of  the  w 
Manchester  and  Rochdale  will  then  be  contracted  for 
gress.     The  contractors  are  under  heavy  penalties  to 
works  in  May,  1839,  during  which  month  the  Directo 
reason  to  believe  they  sliall  be  enabled  to  open  the  line  to  Roch- 
dale, and  from  which  a  considerable  income  to  the  Company  will 
be  derived.     Some  portions  of  the  line  beyond  Rochdale  are  ia|  a 
state  of  forwardness  for  letting,  and  will  shortly  be  advertised,       ' 

The  Directors  take  the  liberty  of  stating  that,  within  twelv^ 
months  after  they  have  been  in  possession  of  the  powers  of  their 
Act,  they  anticipate  that  the  entire  line  will  be  one  active  scene 
of  operations.  They  are  further  stimulated  to  carry  forward  with 
the  utmost  vigour  this  great  undertaking  by  the  pressing  demands 
of  the  public,  arising  from  the  insufficiency  of  Hie  Mistii!^  moUes 
of  conveyance,  both  by  land  and  water;  the  canal  being  at  the 
gpresent  time  stopped  for  want  of  water,  and  land  caniage  being 
obliged  to  be  substituted  for  about  one-third  of  the  distance,  i^  an 
increased  expense  of  50  per  cent,    'niis^  tact  proves  one  of  the  most 
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important  claims  of  the  Company  for  their  Bill  before  Parliament, 
viz.  the  ina^quaey  of  the  present  eonveyances  fbr  the'requiiie' 
menis  of  comm^ce. 

The  Directors  have  to  congratulate  the  shareholders  on  the 
daily  proofe  they  experience  of  ti^e  ultimate  benefits  to  be  derived 
both  to  the  public  and  themselves  on  the  opening  of  this  great 
commercial  railway,  the  importance  of  which  will  not  be  surpassed 
by  any  railway  in  the  kingdom,  whether  it  be  ccHisidered  in  refer- 
ence to  the  transit  of  goods  to  the  western  or  the  eastern  coasts,  or 
that  of  passengers ;  the  whole  line  jMresenting  one  of  the  most 
densely  popuk^d- districts  in  the  kingdom. 

The  Directors  cannot  refrain  from  expressing  to  the  shareholders 
the  veiy  great  benefits  which  have  resulted  to  the  Company  from 
their  having  induced  one  of  their  own  body  to  devote  a  great  por- 
tion of  his  time  and  energies  almost  ezclunvely  to  the  undertakings 
The  important  duties  performed  by  this  gentleman  have  been,  in 
the  opinion  of  the  Board,  more  advantageously  discharged  under 
the  present  arrangements  than  they  could  have  been  in  any  other 
way;  the  entire  control  and  rei^xmsibility  of  the  Board  of  Direc- 
tors being  preserved,  while  its  powers  being  concentrated,  Bate 
ImNftght  into  action  with  the  greatest  effect 

like  Finance  CommiUee  in  Account  with  the  Shareholders^ 
December  31,  1836,  to  June  30,  1837. 

1836.  Dr.  £.     £*   d^ 

Dec  31. — To  total  Receipts  up  to  this 

time £66091  8  1 

Less  total  Payments  up  to 

this  time  ....      33997  6  4 


1837*     Difference ,  being  the  balance  in  hand 

31st  Dec.  1836 32094     1     9 

June  30« — To  amount  received  on  account  of  first 

call 10    0    0 

To  amount  received  on  account  of 

second  call 48250    0    O 

To  amount  of  calls  paid  in  advance     .      5800    0    0 

To  amount  received  for  interest  on  pay- 
ments of  second  call,  after  1 5th  Jmie  S    4     S 

To  interest  allowed  by  bankers      .     •        538  12    2 

£86^700  18    « 


To  balance  lM*ought  down    .    ,    .    .    •    .69,707    8  11^ 
being  in  banker's  hands     £69,696  16    0 
ia  secretary's  hands      •     .  10  12  11^ 

£69,707     S  m 
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CSr-     . 

Jaoe  SO)  1837*  £*     m.  dr 

By  amounts  paid  for  Engineering  and  Surveying^  •  4^91^    7  11  > 
"          "             SoUdtors  on  account  of  their 

bills «    •  3>2(>4i  15     1  / 

<<  <<  Counsel  and  Parliamentaiy 

<<  <'  agents         1»4*88  17     i  ' 

'<  <'  obtaining  assents .  .     .    «    .     291  19.  8  * 

"  «  Witnesses S13     1  9 

<<  ^^  TraTelling  Expenses,  Station-* 

ary,  Advertising,  and  Sun- 
dries      1,037    6  11 

<<  .<<  Land  and  Compensation     •    2,141     7  10 , 

<'  (<  Stamps      .......       26    5  9 

«'  <<  on  account  of  Works  .     .     •     960  16  0 

*^         ..<<  Remuneration  to  Directors  •  2y4<X>    0    0- 

^^  ^<  .  Secretary's  salary  and  office  > 

expenses     ••.••.      176  13  10| 
By  banker's,  etmimission  and  postages       .    .     .    •        39  17    4 

June  dOtfau.    By  balance «       6%707    8  11^ 

£86,700  18     2 


^Ma*to^>a*«^MMiM«ki 
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SCIENTIFIC  AND  MISCELLANEOUS  INTELLIGENCE. 


BRITISH    SCIENTIFIC   ASSOCIATION. — SEVENTH    ANNUAL 

MEETING. 

MECHANICS. 

Printing  far  the  JBUnd^^-^Mt.  Taylor,  Manage  of  the  Glasgow 
Blind  Asylum,  read  a  report  on  the  history  and  progress  of  print- 
ing for  the  bU^d,  prepared  at  the  request  of  the  Association.  The 
report  gave  great  saM^fM^ioUy  but  we  could  not  make  out  whether 
Mr.  T*  advocated  arbitrary  characters,  or  the  common  Roman 
letters.  He  said  that  the  Lett^cs  should  be  raised  about  one-fortieth 
or  one  thirty-fifUi  of  an  inch  above  the  surface  of  the  paper ;  that 
co|ie«  of  ti>e  Testament  might  be  printed  for  about  1/.  10s.  each ; 
and  that  a  blind  person  could  read  by  his  fingers  at  about  half  the 
rate  <^-a  seeing  person.  A  long  discussion  «ixMe  on  the  respective 
merits  of  the  plans  of  Mr.  Taylor^  Mr.  Lucas,  of  Bristol^  and  Mr. 
Alston,  of  Glasgow,  in  which  Ih*.  Lant  Caq>enter  and  other  gen- 
tlemen took  part.  Dr*  Carpenter  came  over  to  the  opinion  that 
the  Uind  must  be  taught  by  the  same  characters  as  those  they 
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mixed  with ;  that  is,  as  we  understood  him,  the  common  Roman 
alphabet  in  capitals.  On  the  justice  of  this  we  presume  there 
cannot  be  two  opinions.  If  arbitrary  characters  were  to  be  nsed 
there  would  be  no  end  to  STstems;  they  would  introduce  the 
conJEusion  of  Babel. 

Focal  Length  of  Spectacles. — Mr.  Hawkins  exhibited  an  inge- 
nious instrument  for  measuring  the  breadth  and  focal  length  of 
eyes.  He  asserted  the  curious  fact  that  the  breadth  between  the 
eyes  was  from  2|'  to  2f  inches  in  England,  while  in  Germany 
it  was  from  2^  to  3|-  inches.  The  eyes  of  many  had  One  focus  for 
vertical,  and  another  for  horizontal  lines ;  and  it  was  rare  that  the 
foci  of  the  two  eyes  of  any  one  individual  were  of  the  same  length. 
Dr.  Lardner  said  that  Professor  Airy  had  found  that  his  eyes  were 
not  a  sphere,  but  a  spheroid,  which  affected  his  distinct  vision  in 
the  way  Mr.  Hawkins  described.  To  correct  it,  he  liad  the  glasses 
of  his  spectacles  ground  to  a  corresponding  spheroid,  which  suc- 
ceeded. Dr.  L.  said  that  some  people's  eyeB  were  different  at  dif- 
ferent times  of  the  day.  He,  for  instance,  saw  very  differently 
before  and  after  dinner — an  observatioa  that  excited  peals. of 
laughter.  He  did  not  mean  that  he  saw  doubl)e»  but  that  the  pro»- 
oess  of  digestion  had  considerable  influence  on  his  vision. 

Ariificidl  Horizon, — After  expatiating  on  the  impossibility  of 
«sing  the  common  artificial  horizon  at  sea,  and  the  difficulties  of 
sometimes  seeing  the  natural  horizon,  Mr.  Ettrick  described  some 
inventions  of  bis  own.  One  of  which  was  by  means. of  a  hemis- 
pherieal  horizon,  the  convex  side  being  uppermost  His  object 
was  to  make  the  incident  ray  always  fell  on  the  vertical  pcuntof 
the  hemisphere,  but  how  he  ^ected  it  we  could  not  understand. 
His  principal  machine,  however,  was  a  ^ass  mirror,  resting  on  the 
paints  of  three  or  four  cranked  pendulums,  the  points  of  suspen- 
sion being  at  the  angles.  If  these  cranked  pendulums  were  per- 
fectly equal  and  similar,  and  so  placed  that  tlie  planes  of  each,  were 
parallel,  their  vibrations  would  be  the  same  by  any  motion  of  the 
vessel,  and  the  mirror  resting  on  the  points  would  -cfiotinue  in 
th^  same  horizontal  plane;  and  therefore  would  be  parallel 
to  the  horizon.  Mr.  Ettrick  proposed  to  lessen  t. the  vibra- 
itipns  of  the  pendulums  by  inunersing  them  in  wateis  or  some  fluid. 
In  theory  this  contrivance  is  correet,  but  we  dotfbt  it  will  ever 
.hold  in  practice. 

Treffos  Pump  for  supplying  a  continual  Stream.-^^  pap^>  -on 

tUn-i^pariitas  for  efi^tmg  this,  by  Mr.  Williams,  was  resikL     The 

.principle  was  to  have  a  reservdr  tank  or  receiver  commimicating 

witii  itoA  pipe  from  the  w^l.     This  tank  was  to  belarg^'thanitiie 

fjoylinder  of  the  pump  in  wluch  flie  lifting-box  is,  anid  its  ^iMmAfon 

a  level  with  that  of  the  <5yli;ider,  its  top  being  higher.     With  the 

cylinder  it  commulltcdtc^  by  a  pipe  from  its  bottom  to  that  of  *'tfie 

cylinder.    There  was  also  a  valve  opening  upwards  in  the  reservoir 

^toin  the'pipe  in  colmAurilcatioii  inth  the  well.     Soni^mi^ssfbn 
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afterwards  arose  by.  Mr.  Addams,  Mr.  Knight,  Mr*  Eya^%  Mr. 
Webster,  the  Secretary,  &c.,  the  result  of  which  was  that  the 
pump  was  not  likely  to  effect  more  than  the  common^pumps  of  the 
same  dimensions ;  the  author  thought  it  would  4ouble  it. 

Railway  Balance  Lock. — Dr.  Lardner  read,  for  Mr.  RemingtoUf 
who  was  absent,  a  method  of  raising  railway  trains  from  one  level 
to  another.  The  principle,  as  far  as  we  could  understandT  it, 
seemed  to  be,  to  raise  die  line  of  rails  with  the  train  on  it,  by 
rollers  working  diagonally  in  grooves  in  the  side  walls  of  the  locks, 
the  mass  being  drawn  up  by  a  iixed  engine.  This  method,  if 
practicable,  will  cause  the  loss  of  considerable  time  in  pulling  up 
and  setting  the  trains  in  motion,  besides,  in  our  opinion,  an 
immense  expense  of  power. 


MATHEMATICAL   AND    PHYSICAL. 

'  Calculus  €f  Principal  Relations. — Sir  William  Hamilton  g?ivc 
new  applications  of  this  calculus,  of  which  he  is  the  inventor.  In 
the  course  of  some  observations  he  stated  that  the  object  of  this 
calculus  was  to  integrate,  by  differentiation  and  elimination,  afi 
such  differential  equations  only  as  the  calculus  of  variations  led  to, 
which  could  in  all  cases  be  done,  "  if  the  form  of  one  principal 
function  were  known."  The  reader  will  find  a  very  brief  sketch 
of  it  in  the  two  last  vols,  of  the  Association. 

Geometrical  Series, — Mr.  Blackburn  gave  some  inter^tirig 
cases  of  geometrical  series,  which  when  multiplied  together  gave 
other  simple  summable  series. 

Algebraic  Equations. — ^It  is  pretty  well  known  that  Abel,  a 
Swedish  mathematician,  failing  to  resolve  algebraic  equations  of 
the  fifth  degree,  considered  that  he  had  succeeded  in  demonstrali- 
ing  the  impossibility  of  it  in  any  finite  function  of  the  co^efficients. 
Sir  William  Hamilton  now  stated  that  he  conceived  Abel  to  be 
right,  and  that,  consequently,  Mr.  Jerrard's  process  of  solving 
these  and  higher  equations  referred  to  at  the  last  meeting  of  the 
Association  fails,  though  it  effects  "  the  reduction  of  a  genersfl 
equation  of  the  fifth  degree  to  a  trinomial  form."  '  * 

Turner* s  Theorems  for  odd  Numbers. — ^If  the  series  of  6d& 
numbers  be  divided  into  groups  of  one,  two,  three,  &c.,  the  sums 
of  them  will  be  the  cubes  of  the  number  of  terms  in  each  of  these 
grotfpes:  as 


Suml 


1»       S     5 

8 

Sums  =  2 


7  9  11 

3 

Sum  27  ==3 


13   15  17  19 

B 

Sum  64«  =  4 


21  23  25  27  2& 

3 

Sum  125  :=  5 


Also  N^  3=  the  sum  of  all  the  odd  numbers,  whose  two  extiemes 
are.  N^^^N—  1)  and  n'X  (iV—  1) 

5  4  4  4 

Aft  for  instance,  3  =  3  —  2  +  34-3  +  2  =  ^i3^      Theac 
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iheGrMM  ware  detailed  by  Sir  William  RwaiSttm^  PiO^fewMir 
cStevelly  added^  tiket  if /wieigfats  were,  taken  oonwspoiidifig  to  any 
portiom  of  the  series  of  oaiiiral  ^lumbers  1,  2,  d,  4^  and  ibeir 
respective -oubeB,  byioeoaBlonaUyasiiig<some  of  the  wetgbto  in  one- 
«oale  and  some  in  the  other,  v«  might  weigh  anythtug  n^  esoeed- 
ing  a -weight  equal  <to  the  sum  «f  idi  tlie  weights.*  As  ^rinataoBtee 
1»  2,  3)  and  their  eubes  1,  8,  27)  will  wei^  anything  up  id  4<Sy  the 
emn  of  all. 

Paredkue  of  the  /SStor^.*^  Professor  Robinson  discussed  animb^ 
of  the  Qreenwich .  observations,  by  which  it  appeared  :that  the 
rquestion  of  parallax  is  still  undecided  and  open  to  future  observia- 
tion. 

Atmosphere  of  the  Moon. — Mr.  Holden  recounted  secftsini  {^eni^ 
mena  which  he  thought  tended  to  establish  the  existence  of  seas 
and  an  atmosphere  in  the  moon. 

Lunar  Tables. — Mr.  Lubbock  read  his  report  for  the  construc- 
tion of  new  Empirical  Lunar  Tables*  The  object  of  it  was  to 
recommend  to  the  Association  the  reduction  of  all  thf  observed 
places  of  the  moon,  made  at  Greenwich,  for  the  last  eighty^eight 
years,  about  9,000,  together  with  those  made  at  Cambridge,  so  as 
to  compare  some  good  lunar  tables,  as  Damoiscau*s  or  Burokhardt'is, 
^with  them*  By  this  means  the  errors  of  the  tables  and  any  new 
equations  may  be  discovered.     Of  course  it  was  approved. 

Greenwich  Circle  and  ConstaaU  of  Lunar  NviaJ&on. — ^Accbrding 
to  Dr.  Robinson,  of  Armagh,  this  circle  is  gradually  uodei^go^ng 
a  change  of  figure.  The  Constant  of  Lunar  Nutation  he  found 
by  several  thousand  observations  to  be  9^*234*  difTeni^  as  Mr. 
Baily  observed  from  that,  9"*234j7,  of  Busch^  of  Berlin^  only  by 
O^'KXK)?.  • '^ 

Lateral  Discharge  of  Electricity. — -When  a  Leyden  jar  is  dis- 
charged a  slight  shock  may  generally  be  taken  from  it '  after^ 
wards.  This  is  called  redundant  electricity.  Professor  Henry  has 
studied  this  part  of  electricity  with  great  care.  He  observed  thaft 
the  quantity  of  redundant  electricity  may  be  increased  by'increa^ 
ing  the  thickness  of  the  glass  or  the  dize  of  the  knob  of  tht^' jac-; 
loot  the  apparatus  producing  the  greatest  effect  is  i^' longy'fine, 
^straight,  insulated  copper  wire,  parallel  to  the  horizooy  \tifeh^4i  slnall 
knob  at  each  end.  Sparks  thrown  on  this  from  a  gU^bO'Of  iW  fodt 
diameter  will  illumine  the  whole  wire,  though  100  feet  long^  and 
luys  fly  o£P  on  all  sides,  perpendicular  to  the  axis  of  thd  wireJ'  /If 
.the  wire  be  bent  like  a  U  sparks  will  fly  off  from  the  icnitsidea  only; 
and  if  it  be  bent  into  three  parallel  pieces  the  middle  ipaart;^  will  be 
neutral,  and  the  two^  outward  ones  throw  off  irractistioiw^isibefarew 
The  coruscations  Professor  Henry  ascribes  to  eieotiiO'mlbBiientoiii 
«-^for  he  says,  if  the  electricity  be  gradually  isdaGed^^bD^the  Wire 
they  will  not  appear^-^the -latter  ^enomenoii^  to  mutual 'imiuelskai. 
Such  is  the  effect  of  Uie  momentum  in.the  prodinetioii  Af  ilktertil 
eleotfieity^  that  be  said  a'pisioliofVolta  could  be^iftned'^^iy^  «te 


UteiM  dischav^e  firOm  any  pAA*t  of  a  wire,  ^Si^mgh  one  ead  of  it 
was  intmersed  m  a  deep  w^H  of  water,  profrided  ^e  uppcar 
^sd  tenninateid  iD  a  ball)  and  the  spaark  was  thrown  on  it  from  the 
one  foot  ^iohe*  Several  other  ctrriovfl  lacts  were  mentioned ;  ajul 
Mr.  S.  Harris  staled,  that  he  thought  the  pressure  of  the  atmos- 
pbere  pk^f^ed  a  more  important  part  in  these  matters  tiian  was 
generally  imagined.  In  proof  of  it  he  said,  glass  rods  and  other 
non-conducting  substances  were  excellent  conductors  in  yaono. 
This*  if  truey  would  lead  to  the  inference  that  electric  con- 
ductilHlity  depends  on  the  joint  properties  of  the  body  and  the 
^itoosptkere. 

Aurora  Sorealis* — ^Mr«  Snow  Harris  related  the  unusual  fact  of 
this  ^eoemenon  having  appeared  during  last  summer,  and  indeed 
<^«ry  month  for  the  laist  year,  in  the  south  of  England.  Mr. 
Stevelly  mentioned  that  a  friend  of  his  said,  he  could  predict  the 
appeaaranoe  of  the  aurora  on  the  evening  of  any  sight  it  would 
•appear  from  some  black  clouds  which  preceded  it  about  sunset. 

Jhutimment  to  measure  the  Electricity  of  the  Aimosphere^^^lLvesfaX* 
t^IoBrison  exhibited  a  pretty  little  instrument,  which  he  thouglit 
would  determine  the  atmospheric  electricity ;  but  a  reply  ito  a 
qitestion  put  by  Mr.  Addams,  that  it  was  not  effected  by  aconunoa 
machine,  led  the  section  to  -consider  that  the  indications  were  due 
to  some  other  cause  than  the  one  assigned. 

V^odty  of  Electric  lAghL — Mr.  Ettrick  read  a  paper  on  an 
apfMiratns  he  proposed  for  determining  the  velodity  of  electric 
!%ht.  He  said,  by  a  rough  experiment  he  had  made,  it  appeared 
tAiAt  it  was  aboot  1 18,000  miles  per  second ;  the  sun's  light  moves 
«l  the  rateof  195,00a 

ElectrO'Magnetism. — M.  de  la  Rive  related  some  experiments, 
liiiwhich  it  >appeared  from  the  indications  of  a  metallic  thermometer, 
that  the  intensity  of  the  galvanic  currents  was  increased  by  incveas- 
iiag  the  metallic  surfaces  in  contact  with  the  liquid,  while  the 
fowtr-virf  deoottiposition  was  weakened  and  even  annihilated. 
When)  tbe^  aoinihilation  is«eached  the  intensity  of  the  curreDtis  the 
igsqateat,  and  'dbes  not  afterwards  increase  by  any  increase  of 
aotfaiQipi*  .  When  platina,  gold,  silver,  palladium,  &c.  wires  are  used 
ItorttKuasmii  the  cmrDents,  the  collection  of  gas  is  at  first  abundant, 
ibut  afterwards  jdiminishes  and  then  ceases.  At  this  time  the  wires 
laire  .eanrerediwith' a  very  fine  powder  of  their  own  metal,  not 
klxides.  >•  Dt^  Andowfws  stated,  that  if  one  end  of  the  transmitting 
:Mato'be»ilae<and  the  oldier  a  large  surface,  that  gas  will  appear  at 
4tieitsmaUy  jb«t6  not  at  the  large  end.  Mr.  M'Gauley  exhibited 
soma  .inAerastiBg  eKpeviments,  but  nothing  •  material,  or  new,  or 
^tovasdsdiirtheftijig  his  locomotion,  appeared. 
.  .  Chec^iMagmOs^^-^Mx.  Cunningham,  of  Cork,  proposed  to  make 
j&agnetsof  nastr^iron,  cast  in  the  horse«>shoe  form,  which- he  suggested 
ahould  be  raised  to  a.red  heat  andeooled  slowly.  He  stated  that,  he 
•had  made  fl^mei  magnetaof  oast^iron  stironger  than  any;  he  had  ever 


..w«».  csowW^i^d  Iwia  y«gue,.,«pd  lNjIr#  Ci^^      

yei^iQck,  Mr.  Suow  Harcb,  apd  Parofessor  Heary,j^l,javQ  i^^r 
^l/mwin.tsaroi^t  q£  steel;  sgoud  9opiye.Btai^d.it.BHqu(4b^^^mj^^^ 

i4k^9ftt  I.I  •  '^  1^ 

Bqfotrt  on  the  Variations  of  ItUpn^Uy  qf  the  Magnetic  ,Jp^cf,^ 
iifferent  Pa;rU  of  the  Earth^r-^lSLd^ox  Sabine  made  liia  report  ^c^ 

-thj^jiubj<BCt,  wluch  contains  in  a  condensed  form  all  t{iat.lia4.i>ef^ 
done  by  philosophers  of  all  nations  to  the  present  time.  ^    '.  .    ,  ^ 

Tidee^^Mr.  Lubbock  entered  into  a  long  expkmation  of  ,tl|e 
labours  that  had  been  undertaken  under  his  superintendeiipei  at  tl^e 

,  request  of  the  Association^  to  reduce  the  phenomena  of  the  tld^^/io 
calculaUon. . .  Upwards  of  IS^SOO  observations  had  beei^  discusse^» 
and  the  result  was,  a  conviction  in  Mr,  Lubbock's.,  mind  .th^t 
Bancouille's  theory  was  much  more  exact  and  eon^lete  tl]^,4)fs 
generally  been  supposed.  The  exact  time  of  high-water,  hoy^vef* 
still  fluctuates  round  the  calculated  dmes.  a  trifle. ,  .Mr*  h^  foie^- 
tioned  a.very  curious  circumstance,  namely,  tbat  by  .a  pomp^ruHip 
of  observations  made  by  John  Wal]ingford»  an  Abbg.^  of  Si.  Alban^^» 
j^  the  thirteenth  century,  with  observations  of  thQ..pr^ent,  d^y^.U 

.  af peaxed  that  the  times  of  high-water,  then  and  now  dj^Sj^red!  .fs 
MMch  as. between  two  and  th^e  hours..  ..  ^.        ~\ 

Light  for  Light-houses* — Captain  Denh^m  addre^d  tAe.seclipn 
on.  a.^propopied  improvement  for  coloured  J^ht  in  Jli^j^-l^use;^ 
Insteful  of.ajJain  screen  before,  the  p{^».bolic  ii^ir£or,,hi  p^opo^gd 
%o  put  a  cylindrical  glass  or  muff  of  the  .same  colour  rounds  .ue 
light..    If  the  muff  was  of  the  same,  thickness  and  ma^iial'i|s.]$e 

.«VNreen>  it  was  the  opinion  of  Brewster,  Faradayt  ajod  Bei^poclEvihat 
.na  difference  would  exist.  \^^-  *u{ 

. ,  .  CaUxta^k  of  the  Eye. — Sir  David  Brewster  stated  some  0{{bApl 
e^^peciments  which  led  him  to  consider  the  means  of  cuniu;,,^^ 
distressing  complaint,  the  cataract.  It  has  been  tried  afj^^Qjf^ 
auccess.     The  principle  is  to  puncture  the  eye. when., tt)^.Yjn^^ 

,  excess  of  the  aqueous  fluid,  and  to  ijoject^distiUed  water  wj^^^ 
is  a  deficiency.  Sir  David  afterwards  addreasied  tbe,fi|<^^Qf^n 
.what  he  thought  was  a  new  property  of  lighi^  but«,i^f|psJwy* 
nmon.  in  Mr«  Whewell's  opinion^  did  .not  ^pear  tq^ipvinpsa^^ 

.tennnew,  .«^iK«/ 

The  Diamond. — Sir  D*  Brewster  mentioned  a  case^ia^wj  ' 

hM  obsemed  the  curious  phenomenon  of  a  diayiond  »lenf^^ 

^tban  tha  soth  inch  diameter,  pofisessiog. layers  ofdifeaepj  t^ifplijji^ 
powers,  hardness,  and  specific  gravity.     He  ^onsidcM^  ^ip*^ 

.fuj^amentin  favour  of  the.  diamond  being  a.veget^^ifefutiiMfll^ 

DisperMw^  of  LaghiU — ^Professor  Pow^  retd-a-.«  " '^  "' 

by  wUch  it  seemed  that  oil  of  cassia  presejited  an,^ 
mikthematical  thepiry  of  Sir  Wm.  Hamilton  ^  but  A^vi^pqlp 
KeUand  appears  to  show  A.pei:fect  concoulr,. .      /       ;«   .  ^4^  t^ 
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mxiigh£(m,  detailed  tfa^efi^ctsaftwoanemonieten  severely  intented 
by  these  g^tlemeiu  Mr:  Wliewdfs  atien^ometer  consists  of  'a 
wheels  like  the  common  ventilators,  attadied  perpendictihtri}'  to 
the  short  end  of  a  vane,  which  always  makes  it  face  the  wind. 
This  wheel  revolves  faster  as  the  wind  is  stronger,  and  for  every 
10,000  revolutions  a  pencil  connected  with  it  by  a  train  of  toothed 
wheels  and  screws,  descends  vertically  one-twentieth  of  an  inch, 
tracing  its  vertical  and  horizontal  courses  on  the  circmnference  of 
a  cylinder  whose  axis  is  the  axis  of  the  vane.  The  vertical  course 
measures  the  total  force  or  the  velocity  of  the  wind,  and  the  hori- 
zontal the  changes.  This  instrument  evidently  gives,  as  Mr. 
Whewell  observes,  the  whole  or  integral  force  and  directions  of 
thef  wind  between  the  two  times  of  observation.  Mr.  Osier's  in- 
stilment carries  a  pinion,  working  in  a  rack,  sliding  backwards  and 
forwards  at  the  lower  end  of  the  rod,  or  rather  tube,  supporting 
the  vane  as  the  vane  turns  round.  To  the  rack  is  attached  a 
pencil,  which  marks  on  a  card,  having  the  cardinal  points  the 
direction  of  the  wind.  By  means  of  clock-work  this  cardinal  card 
*  progresses  one  inch  every  hour.     The  force  is  ascertained  by  a 

tlate  a  foot  square,  at  right  angles  to  the  vane,  ^*  supported  by  t^ 
ght  bars  tunning  on  friction  rollers,  and  communicating  with  b 
spiral  spring."  The  effect  on  the  spring  is  transmitted  by  a  light 
wire  down  the  tube,  to  a  pencil  which  registers  the  force  on  a 
paper  below.    Mr.  Osier  likewise  described  a  rain-guage,  consisting 

'  of  a  balance,  with  a  bucket  at  one  end,  which  discharged  Hs^ 
when  full,  and  registered  its  work.     The  anemometer  Is  good,  but 

.  we  have  our  doubts  of  the  rain-guage. 

IfUemal  Temperature  of  the  Earth. — Mr.  Henwood  stated  that 
he  had  examined  the  temperatures  of  various  mines  in  Cornwall, 
and  that  he  invariably  found  the  temperature  of  granite  was  13**^ 
cold^  than  slate  of  the  same  depth ;  but  that  as  the  depth  in- 
cnneased,  granite  cooled  slower  than  the  slate.  These  fkcts  were 
determined  by  the  temperature  of  springs,  issuing  from  the  granite 
and  slate.  After  Mr.  Henwood  had  finished,  a  gentleman  entered 
from  Penzauce,  stating  that  he  had  made  experiments  in  differeftt 
Cornish  mines,  which  would  prove  the  very  contrary  to  what  Mr. 
Henwood  had  detailed;  Professor  Phillips  presented  the  report  of 
th^  Meteorological  Committee.     From  some  experiments  recorded 

'  in' this,  it  appeared  that  the  temperature,  after  a  certain  depth, 

"stink^'boat  !•  Fahrenheit  for  every  sixteen  yards.     For  the  late 
French  experiments  on  this    subject,    see  Railway  Ma^zine^ 

•No.  XVII.,  p.  48. 

•  Aeriai  Cwrrentf, — A  paper,  by  Mr.  W.  R.  Birt,  was  read,  in 
Which  he  attempted  to  explain  the  physical  cause  of  the  various 
winds^  on  the  hypothecs  of  the  heated  air,  in  the  intertrtfpi<^ 
efimes  *ftowiiig  -over  towards  the  poles,  combined  with  the  rotation 
oft|ieearth.  No  doubt  can  be  entertained- that  tK«>8fin  has  the 
Jifindpai  inflaenee  \A  causing  the  wintk,  bat  that  kituenee  extends 
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dl  over  the  globe,  and  is  much  disturbed  iu  any  regular  lairslgr 
clouds,  rain,  &c. ;  most  certainly  it  is  not  confiued  to  intertropical^ 
regions.  .   ^ 

MISCELLANEOUS    INTELLIGENCE.  .    t 

,.  Vaccination. — M.  Perdrau  haa  addressed  documents,  to  th^ 
Academy  of  Sciences,  claiming  to  have  first  proved,  in  the  begin*, 
lung  of  1836,  the  regeneration  of  vaccination,  with  a  female  of  thq 
commune  of  Passy  through  accidental  inoculation  from  pustule 
on  the  udder  of  a  cow.  With  respect  to  vaccination  we  thjuk  it 
right  to  state,  that  in  the  spring  of  the  year  1832,  we  had  four 
children  out  of  five  that  had  been  vaccinated  seized  with  the  smaU- 
pox  naturally.  The  only  two  that  had  been  inoculated  for  the 
small-pox  escaped.  All  the  vaccinations  had  been  made  t^y  W^' 
fessional  men  at  different  periods  and  from  different  subjects.  .  Our 
opinion,  therefore,  is,  that  vaccination  is  not  a  preventive  to  th^ 
•mall-pox,  and  from  the  violence  with  which  the  child  that  fir^^^ 
look  it  was  attacked  we  much  doubt  its  powers  as  a  pie}iQfatlyf  • 
In  fact,  we  are  so  thoroughly  convinced  frou^  this  and.  ptho^ 
circumstances  which  have  fallen  under  our  observation  of^  its 
ipefficacy,  as  never  to  permit  it  again  with  our  family.  ,}ti^f{ 
cannot  inoculate  we  would  prefer  the  chance  of  the  small-pox^rrr^^^ 
«.  Shooting  Stars. — In  the  night  of  the  10th  to  the  11th  <(H 
August  last,  M.  Arago*s  eldest  son  and  a  fHend  counted,  19  ^li^ 
'^rden  pf  the  observatory,  107  of  these  bodies  between  Jl^ai^fl 
12^  hours.  Also  from  12  hours  37  minutes  to  3  hours  26  mi^utijei^ 
the  beginning  of  twilight  of  the  same  night,  M.M.  Bpuvard  and 
ttaugUr  observed  184.  The  motions  of  the  greatest  number  were 
directed  towards  Taurus,  as  they  ought  from  the  motion  of  ik^ 

fiwrtji.  .  .  .     .  / 

i...^re^Brvatian  of  Vegetables^ — If  in  a  compost  of  potter*s  cla^,aii4 
t^pwrdong,  rather  liquid,  vegetables,  plants,  &c.,  be^.coifip^^};^ 
pipped,  and  then  packed  with  straw  in  a  vessel  air-tight,  tj^^y  im^v 
|)e<ci^rried  from  one  end  of  the  globe  to  the  other  perfeptly  .fre^ 
^d.aoje. .  An  experiment  of  this  kind' was ,  lately  tripd  on  s/^jn^ 
irf^s.. which  were  thus  trani^orted  from  Europe  to  .tiji^e-.^jifje  (jf 
j'fau.ce;,  and  instead  of  dry  and  sapless  wood  th^..arrive4,]ift,,JpjjyF 
fm4  blpissofla.  They  were  of  course  put  in  the  hpld  of  th^  sj^^. ,  r^ 
J,  .Shower  (f  Stones  from  aMeteor. — In  the  night  of  DeceRxbe;;.)lXtflf 
1336,.  perfectly  clear,  and  wind  S«  W.,  a  most  brilliant  inetei^ir  %^ 
seen,  apparently  above  the  village  of  Macao,  BrazU.  It^sisf  e  app^f^pe^ 
e;qual  to  that  of  a  balloon,  in  which  people  asceQd.  It  follo^^d,^ 
dirqctifui  from  north  to  south,  and  was  seen  by  the  people/ of 
Cearn,  60  leagues  off.  Nearly  as  soon  a«  seen,  it  suddenly  b^rsi 
like-thunder^  and  dispersed,  over  a  radius  of  more  than  10  i(^^|;rues, 
foi  immense  quantity  pf  stoneS)  some  of  them  weighing  ;frQffi  ^^e  jt^j 
fightyjpoitmds..  A  few  broke  through  houses,  and  otjhers.  pimi^ 
ibm9i^W^f  mt^iy  feet  deep  in  the  s^nd.     Some  oxen  WP?  woij^^^ 
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6t  killed,  but  no  human  life  was  lost.      One  of  these  aerolites  Isr 
now  undergoing  a  chemical  analysis  by  M .  Berthier. 

Statistics — Proportion  of  Males  to  Females  bom. — A  very 
interesting  memoir  on  this  subject  has  been  presented  to  the 
Academy  of  Science,  by  M.  Girou.  Among  a  variety  of  other 
matter  he  says,  that  eldest  sons  have  generally  more  females  born 
to  them  than  younger  sons  have ;  that  conceptions  made  about  the 
beginnings  of  Carnival  or  Lent  produce  relatively  more  girls  thatt 
at  other  times  of  the  year,  which  he  attributes  to  the  debilitating 
effects  of  idleness,  intemperance,  or  incontinence  which  then  pre- 
vail. He  also  confirms  the  facts  previously  received,  namely,  that 
the  proportion  of  births  is  decidedly  greater  in  country  places, 
where  health  and  temperance  reign,  than  in  cities  and  large  towns. 

Artificial  Rubies  are  capable  of  being  made  in  considerable 
(Juantities  by  a  very  simple  process,  which  has  been  adopted  by 
M.  Gaudin.  They  have  been  analysed  and  found  to  consist  of 
ninety-seven  parts  of  alumine,  one  of  oxide  of  chromate,  and  two  of 
silex  and  chalk.  He  has  recomposed  these  elements,  which  has  all 
the  properties  and  the  same  form  and  cleavage  as  natural  rubies.  ' 
'  Resistance  of  Boats  on  Rivers, — Experiments  have  been  madd 
ih  France,  similar  to  those  made  by  M*NeiI,  Russell,  &c.  in  England, 
and  with  the  same  results.  It  was  found  that  a  tensile  force  of 
from  200  to  400  kilogrammes,  which  it  took  to  mount  the  wave 
generated  by  the  boat,  sank  to  100  as  soon  as  it  was  mounted,  unicl 
the  boat  went  16,000  metres  an  hour.  In  these  experiments  it 
was  found  advantageous  to  put  the  horses  into  a  gallop  as  soon  as 
possible  afler  they  started,  by  which  they  attained  the  re<5[uirel| 
velocity  before  the  wave  had  time  to  form,  and  with  less  expetis^ 
6f  power.  v  :• 

Nuisance  of  Locomotive  Chimneys. — Some  plan  must  ere  Itmg 
be  adopted  to  prevent  the  nuisance  arising  from  the  steain  knd 
smdll  particles  of  coke  issuing  from  locomotive  chimneys.  Outside 
fIraVelling  is  all  but  impossible.  Even  when  the  trains  go  "tf tidefr 
stov  archway  if  the  wind  is  blowing  obliquely,  the  steam  illix^d 
With'  cok^  issues  in  at  the  windows  by  reflection  from  the  sides  iA 
the  archways  in  a  very  offensive  degree.  Why  not  turn '  thfe 
(fhiknn^yS  to  point  backwards  under  the  carriages?  A  series' of 
thio  fin  .plates  running  under  the  bottoms  of  the  carriages  kdSi 
bv^rlappiiig  each  other  would  prevent  it  ascending,  until  the  train 
tt^as  passed.  '  Any  difficulty  in  the  draught  in  getdng  up  the  fifef, 
t^ould  easily  be  obviated,  and  when  the  train  is  in  rapid  ihbtidhv 
probably  the  vacuum  created  behind  by  the  velocity  of  th'e  ti*kfe; 
Would  aid  rather  than  injure  the  draught.  We  throw  ouf  the  Hint 
to  liet  ottito  going,  and  shall  rejoice  if  it  has  an  eflfect.  * 

New  Railway  Power. — A  proposition  has  befen  made,  trhicH 
has  rec^^iveii  Sftivourable  consideration,  for  working  al^  intended 
I'aflway  SOO  miles  in  length,  in  the  State  of  Virginia,  frt  the  Unfitiid 
State*.     There  are  a  series  of  waterfalls  ifi  the  immediate '  vidnity 
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of  the  whole  length  of  the  line,  ff-om  which  it  is  pfop6se4  i6  ciit 
numerous  canals  to  obtain  a  head  of  water  for  working  th^  wateir- 
wheels  to  be  applied,  similar  to  fixed  engines  for  moving  'the 
railway  carriages. — Aihceneum.  ^       • 

English  Inventions, — ^It  is  no  less  singular  than  true,  that  inVeh- 
tions  made  in  England  are  often  in  operation  in  Russia,  Gern\ahyV 
Prussia,  &c.  before  they  are  here.  Immediately  the  slighie^t  hint 
is  given  of  any  invention,  information  is  conteyed,  ho'w  \i^e  hardly 
know,  to  the  ever- wakeful  agents  of  those  countries.  Introductions 
to  the  inventor  are  procured,  and  under  the  plea  of  fordgn  curiosity 
to  see  all  the  varieties  of  the  country,  the  whole  particulars  of  it 
are  obtained,  which,  perhaps,  before  another  sun  has  arisen  are 
rapidly  winging  their  way  to  one  or  more  of  the  above  nations,  to 
be  turned  to  useful  account. 

Condensing-JEngine. — Mr.  John  Barton,  the  inventor  ,of  the 
improved  metallic  piston,  has  now  just  completed  a  new  condense 
ing-engine,  boilers,  &c.,  by  which  one-half  the  space  may  be  save3. 
One-third  in  weight  of  engine  and  fuel,  and  above'  one-third  in 
expense.  The  construction  of  the  engine  is  such  that  it  will'  be 
almost  impossible  lor  any  vessel  in  which  it  is  adopted  to  b^  Ibst 
at  sea ;  the  engines  and  boilers  are  in  their  formation  completely 
novels  and  not  less  ingenious  ;  and  they  are  not  only  particularly 
strong,  but  peculiarly  adapted  to  obviate  the  possibility  of  explo- 
iuon. —  Weekli/  Dispatch, 


PRIZES    PROPOSED    BY    THE   ACADEMY   OF   SCIENCES  IK-PARISk- 

'   Grand  Mathematical  Prize  for   1S38. — The  solution  of  the 

problem  as  to  the  resistance  of  water,  which  has  be6h  tSvi6)i 

unsuccessfully  given  out  before,  is  i^ain  proposed  for  18^.^,  dtid 

the  time  for  receiving  the  answers  is  limited  to  July  lst,ld3fe. 

Grand  Mathematical  Prize  for  1839.— ^To  determine  fhe^^Wair- 

Sirbations  of  the  elliptic  motion,  by  series  of  periodtcd'qua^ntfties 
iff^rent  from  circular  functions,  so  that  by  aid  of  ^he  eiisting 
humerical  tables  we  may  compute  by  these  series  the' plac6  of  i 
planet  for  any  given  epoch.  If  the  analysis  can  be  madte  a^pli'cdbte 
to,  the  mcion  so  much  the  better,  but  it  is  not  insisted  on'^  a^n- 
ditioti.  The  communications  must  be  sent  to  Uie  Secretary  of  iAe 
Academy  before  May  1st,  18S9.  No  mention  is  made  6f  ihi^ 
amount  of  either  of  these  prizes;  but  we  presume  each  ii^  bot'S^ 

tfean  WOO  fcaniau  ,.      ,, ---— - 

Astronomical  Prize, — Laland's  medal  of  635  francs,  to  all  per- 
sons, except  the  membera  of  the  Institute^  who  shall  have  made 
within  the  yecir.  the  most  interesting  'observs^i;!),  <xr  .^l\^~.9^aU 
have  written  the  most  useful  memoi^  for  the  progress  of  astronomy. 
Prize  extr.a(yrdinary  on  the  Application  of  Steam  to  NaviacUwn.' 
— 6,000  francs,  or  250/.,  for  thie  best  work  or  meitijoir  '6^  ti^most 
advantageous  employment  of  steam  to  the  sailing  of  vess^l^,''aidl!Klln 
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the  mechanical  system^  "  iDstallation,"  stowage,  and  arming,  whioh 
ought  to  be  preferred  for  this  sort  of  vessek.  The  memoir  to  be 
s^t  before  May  1st,  1838. 

MontyovLS  Mechanical  Prize,  500  francsy  for  the  best  invention 
or  improvement  of  instruments  useful  in  agriculture,  Mechanical 
arts,  or  sciences.  To  be  sent  as  before,  prior  to  May  1st,  1838. 
.  Monfyon's  Statistical  Prize,  530  francs, — This  prize  is  con*> 
fined  to  works,  whether  in  manuscript  or  print,  if  they  have  come 
to  the  knowledge  of  the  Academy,  the  most  useful  relative  to  the 
statistics  of  France.     This  must  also  reach  before  May  1st,  1838. 

INSTITUTION    OF  CIVIL    ENGINEERS. 

We  have  before  us  minutes  of  the  proceedings  of  the  above  body 
for  1837,  and  we  cannot  but  express  our  admiration  of  the  number 
and  interest  of  the  subjects  that  have  been  brought  before  them,  and 
our  approbation  of  the  lucid  and  able  manner  in  which  they  have 
generally  been  treated.  It  is  our  intention  to  gratify  our  readers  with 
cpctracts  from  these  "  Minutes  **  in  our  future  numbers.  The  Council 
I^ave ,  given  out  the  following  subjects  for  communications  and 
premiums  for  the  session  of  1838,  which  commences  the  9th  of 
January : — 

,,1.  The  nature  and  properties  of  steam,  considered  with  reference 
is>  its  application  as  a  moving  power  for  machinery. 

2.  The  warming  and  ventilation  of  public  buildings  and  apart- 
ments, with  an  account  of  the  methods  which  have  been  employed 
most  successfully  for  ensuring  a  healthy  state  of  the  atmosphere. 

3.  An  account  and  drawings  of  the  original  construction  and 
present  state  of  the  Plymouth  breakwater. 

4.  The  ratio  from  actual  experiment  of  the  velocity,  load;  find 
po;^'Qr  of  locomotive  engines  on  railways.  1st,  Upon  levels ;  2^^ 
flippn  inclined  planes. 

5.  Drawings,  description,  and  account  of  the  principles  of 
I^l^ddart's  rppe  machinery  at  Limehouse.  .  ,    » ^ 

^. , , ^  Seweirag^  of  Westminster. 

..7*'  praw\ngsand  description  of  the  shield  of  the  Thames  tunael, 
with  an.  accu^rfite  account  of  the  method  by  which  it  is  adv^^ccd 
^4.\l«9rked^  \    .     " 

iSS'P^^  of  nineteen  sittings  in  1837,  we  perceive  the  President, 
•l^pi^  W^er^,  Esq.,  presided  sixteen  times.  We  recommend  this 
i^^n^le  to,pther  presidents,  who  have  so  much  more  time  on  thei;* 
^^G^jinju  so, much  less  excuse  for  non-attendance.  , 


»»        /  REVIEW  OF  BOOKS. 

*"  i^tctit  (m  Cements  andMortarsy  8t?d.     John  Weale,  59,  High 
•'^'»' '  '  Holbom. 

j^nm^^Pfe  ^miih  has  rendered  a  great  service  to  the  country  in  "the 
^fiifl^iifii^of  Vlcat,  both  in  rendering  him  intelligible,  and  in  the 
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many  useful  observations  he  has  added.  It  i^  hardly  credible  Iioi^ 
liittoh  such  a  subject  ha3  been,  neglected  in  EnglancC  distinguislied 
as  it  is  for  its  works.  In  the  early  part  of  this  year  some  interest- 
ing discussions  took  place  relative  to  cements,  in  the  Institutidn  of 
Civil  Engineers,  and  there  evidently  wants  only  some  stimulus  to 
set  the  genius  of  our  engineers  to  work.  We  can  hardly  imagine 
%  better  than  the  book  before  us.  M.  Vicat  has  certainly  the 
merit  of  reducing  the  chaos  of  mortars  and  cements  to  something 
like  system  and  science,  and  the  book  possesses  a  mass  of  usefiu 
information,  not  merely  to  the  engineer  and  builder*  .bul;  to  th^ 
man  of  science. 

Simms^s  Treatise  on  Levelling,     John  Weale,  59,  High  Holbom* 

This  is  a  very  useful  little  book  for  the  practical  man,  and  is 
distinguished  by  many  sound  and  useful  observations.  The  author 
would,  however,  have  done  better  if  he  had  made  it  a  mor^  inde- 
pendent work,  and  not  so  much  resting  on  his  other  treatise.  It 
contains  rules  for  the  computation  of  earthwork,  making  roads, 
&:c.,  taken  from  the  best  sources,  which  cannot  fail  to  be  valuable^ 
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1  Aifheriixtn  Railways. — By  a  map,  lately  published  by  Foussin^ 
^  the  American  railroads,  it  appears  there  is  now  constructed  and 
iW^the  course  of  construction,  one  continued  length  of  railway^ 
^th  a  ibw  steam-boat  interruptions,  from  Portland,  New  E.nglancC 
fet.<44^  ^  Fensacola,  West  Florida,  Gulph  of  Mexico,  tat.  30i:S 
«h«  to<«il  length  of  which  cannot  be  less  than  from  1,300  to  1,^ 
itfUcfs^  besides  numberless  branches  sprouting  out*  fW)m  Uo^f  10Q» 
"^QQi  SOO^  ^c,  miles  each.  Added  to  l^s  are  many  long  Jin^ 
'sc«itt«red  over  the  country,  chiefly  ft'om  inland  plaqes  to  th^ 
-iciMiense  rivers  and  lakes.  So  that  if  the  Americaots  go  op.  thus 
^4ieb  longer,  the  whole  face  of  the  country  will  be  covered  ivi^ta 
^r^Uls^wbrk  of  railways. 

''  \AnH  Dry 'Rot  Sleepers. — In  our  last  we  ssienlioQe^  sexe^ 
<eti$iniftnt  eogineers  who  are  now  using  Kyanised  sleepers  and  opo- 
tftntidud  )»earerB.  By  accident  we  omitted  the .  names  of  the  tivo 
Mi^dsr^  Stephenson,  and  also  of  Mr.  Giles,  whom  we  weU  remem- 
bei*  to  have  heard  soundly  rated  in  the  Hotiae  for  doing  wha^t.^!! 
%i^  MW  coming  into.  .  V 

jArmtBTdam^  Get,  4. — The  king  has  confinned  the  Statutes  of 
the  Dutch  Iron  Railroad  Company.     A  proposal  to  proJbpg.  iihe 
redhead  to  Rotterdam,  by  way  of  Leyden  and  tbe  Hagnnp,  was 
^iinanimously  agreed  to*  ,\  \ 

Stighton  Raihaagj — Something  like  businesa  appears,  to  ,,be 
going  on'  with  this  linei'  The  engineers,  Sir  John  Rennie  and  Mr. 
Rastrick,  have  nearly  completed  their  permanent  levels,  and  the  line 
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is  poled  out  to  a  very  considerable  extent.  The  working  plans  und 
cstunates  are  in  a  state  of  great  forwardness.  A  report  ifir  shortly 
expected,  embracing  iii  detail  the  whole  of  their  opcratio&s  Binoe 
^he  passing  of  the  Act,  and  the  means  as  well  as  the  expesce  6i 
accomplishing  the  undertaking.  It  is  understood  that  this  r^port^ 
before  it  is  presented  to  the  public,  will  be  submitted  to  Mr.  Locke,^ 
the  engineer  of  the  Grand  Junction  Railway. 

The  shareholders  in  the  Western  line,  viz. :  Stephenson's'  and 
Mails*,  as  also  those  in  Gibbs',  and  the  South-Eastem  Brighton 
lines,  have  to'  a  very  considerable  extent  joined  the  incorporated 
Company  by  an  exchange  of  their  shares,  and  although  on  the 
shares  of  the  two  Western  lines,  an  additional  payment  beyond  the 
original  deposit  has  been  required,  to  meet  the  expense  incurred 
befeore  the  amalgamation  of  the  various  Companies,  that  payment 
baus  to  a  very  large  extent  been  made  by  the  shareholders.  We 
are  informed  that  nearly  one->half  the  new  shares  in  the  incorporated 
Company  has  been  taken  up. 

>-'  We  shall  look  with  anxiety  for  the  engineer's  report^  and  hop$ 
to  be  able  to  present  our  readers  with  a  copy  of  it  in  our  next 
number. 

'JBirmingham  Railwai/, — This   great  line  wa»  opened  t©  ':Ae 

public  as  far  as  Tring,  thirty-one  and  three-quarter  miles   from 

town,  on  Monday,  the  16th  ult.     An  experimental  trip  was  made 

under  the  direction  of  the  London  Secretary,  Mr.  Creed,  on  the 

previous  Saturday  with  a  large  party.     The  distance  was  run  in 

y>nie  hour  and  seven  minutes,  about  twenty-eight  and  a  half  Bule9 

•an  hour.     Tring  is  at  the  summit,  and  the  whole  distance  is  ooms^r 

^uently  up  hill,  at  the  average  rise  of  about  ten  feet  per  mile^    This 

sp^ed,  therefore,  attained  would  be  about  forty  miles  an  hour  oa 

'^  level.     It  seems  that  the  times  of  reaclung  the  station  had  beeii 

^16u)ated  and  fixed  theoretically ;  and  what  is  very  gratifying) .  vre 

iiriderstand  the   practical  performances  corresponded  with  thera 

%xy^eed!ngly  near.     About  the  beginning  of  the  year  the  lii2e  will 

^^  ready  to  Denbigh  Hall,  but  it  is  likely  not  to  be  opened  wurlil 

'cdm](!)l^ted  to  Wolverton,  about  fifty-one  miles  from  town9whici%iH^.Ul 

probably  be  in  March.     When  the  line  is  once  fairly  opened gre^t 

'tktt  will  be*  taken  to  insure  punctuality  and  prevent  delays*   :  The 

time-keepers  at  the  stations  will  be  regulated  by  London  time*  and 

under  lock ;  a  good  chronometer  will  be  furnished  to  each,  train  ; 

'ftil'^gine  at  each  station  will  always  be  ready,  and  despatobed:  to 

'ineet  any  train  not  arriving  within  a  quarter  of  an  hour  of  Its  ti^^. 

We  presume,  therefore,  we  shall  be  under  no  apprehensions  of  a 

highrs"  lodging  in  the  carriages  from  a  restive  or  broken  4own 

"^sfeam-horse.  •       m 

>j  //i«  yy^  General  Steam  Namgatum  Company"  a  Brussels  paperj 

L* Emancipation,  says,    "  intend  to  place  two  of  their  best  bo^^ts 

*on  the  station  from  London  to  Ostend.     The  consequence  will  be 

Wat)  as  soon  as  the  railroad  is  finished,  trav^llen  will  be  able  to 


'<!:^;^»i;NEM^Mml'ZI^'^/&^  grant  •  conccptimtjdetitim 

!ih0'  esiabKiihiiyerit  of  >  a  gveat  •  c<m4iiiciital  line  of'  nutfanottd^aferokis 

fblik  Geftoany  i^  in  progtesft  ef  execution*    The  lbie>of 'raikoMl 
Bdlgifiiii  extendis  to  the  froBtlen  of  Frnace  aad  PitiiBiiiBv'f&ibth 

rhfent  to  AiK-Ifr-ChapeHe.     Fraiiice  is  he»tating;  but  Fj^uBfiiauis 
|p(3nirig  fifty  German  miles  of  -raiiToad,  which  will  aftenvardlij  liie 
#}f  tended  to  her  .capital.     The  Company  of  railroads  of  thA  RAihie 
And  the-Weser  have  obtained  the  concession,  and  aire  setting  tor 
ircfk  upon  it.     Donbts  and  obstacles  disappear.     It -'was:  said,| 
iideed,  that  in  Germany  the  expense  of  railroads  would  beesov 
tious,  and  the  profits  small;  and  the  expense  of  233^000  ihalo] 
fer  mile  expended  on  the  Belgian  railroad  was  cited,. wiUi 
trifiing  profit  of  13  per  cent.     But  these  are  easily  answecedi    I 
Eielgittm  they  counted  only  on  TO^OOO  passengers,  yet  they  w 
f>MTged  to  make  a  second  line  to  accommodate  the  increased,  mim 
i>er.     In  North  Gchnany,  too>  the  country  is  much  flatter,  and 
tost  per  Germto  mile  will  not  exceed  one*half  of  the<q:^peil«8'i 
t^e}gium.-^^t^«6ur^  Gazette. 

£iU(t»*n  Counties  Umlwa^d — We  are  sorry  to.  bear  that  3ome: 

of  the  Directors  of  this  Company  imdtgim  our  ob«iervation$ 

enanate  from  hostility  towards  them.  •   Once,  for  allv  we  .beg 

Seriously  to  declare  we  hare  no  such  feeling.  .  Several  t  members 

of  the  Direction  we  know»  and  for  them  individually^  weJiavfe' 

great  esteem.    Bat  somehow,  or  other  such  .fanny  things  do  come; 

frdm  the  Board  that  we,  naturally  inclined  to  be  nMrry^  caninoi 

btttf  laughv   For  instaace»  take  the  document  Just  issued  about  the, 

tiraffio*  to  Chelmsford,  and  we  ask  who  can  read  it  with  a  grave 

counteilaDce?     A  gross  .revenue  of  339)43 12.  per  annuBEiy  for 

tHy«f|ty-«eight  miles  of  railway  to  the  little  eouAti^.  town  fof 

ChelmSiWd,'  with  a  population  of  MfSB  of  all  sort%  while  tho. 

jgfoss  annnal  revenue  of  the  Grand  Junction  (see  No*  x^R^.Mk- 

p.  273)  with  Liverpool  and  Manehestec  at  ome  eii4»  apd  ^Blni 

miugham  having   a  populatiour-'^-and   such    a  .sfianiiifaotuJing 

jpopalation  teo---<)f  14<6,986  at  the  other*  only  ]Mroducesa  giass* 

I  annual  revemie  of  278,773/.  for  97^  miles;,  that  ia- 60^U4> 

I  per  annum  less  for*a  line,  three-and-half  times  longer  thanv.the- 

Chelmsfofd  !  I  I  I  I  I  I      We  appeal  to  the   Eastern-  Gouptie^t 

|Dil<ectoi«  themselves,  whether  Monohauaen,  if  a  railway  qyaa^! 

icould  best  this  case  of  traffic.  .    i    u. 

With  their  permission  and  the  aid  of  old  Coqkec  we  wilLiJi«iri 

I  from  the  receipts  of  the  Grand  Junction^  and  of  the  Liverpool 

[and  Manchester  ridlways,  what  the  maximiua  limit  of  their  tvaffii^. 

I  might  be,  was  Chelmsford,  instead  of  a  mere  countrytowny:*' 

}biisy  manufacturing  plaoe  like  E^mnngham.     The  Grand  Jun^, 

^tion  is  as  nearly  as  possible  three-and-half  times  the  length  :0(fi 

^v9^.^^^KHBr  ^t^^^^M^W^  vnO^^W^V^ 
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ought  to  be  three-and-half  times  greater.     But  whea  ^rUn^iaj 
nacy  beiiweepft  two  townsi  it  is,  asieris  pcfrUmSy  thA  populAiioo  of 
the  Ittsft/toim  which  determiii^s  the  amount  of  traffic  ^ipon  it« 
'l)Iow»   Birmingham   is   twenty-seven   times  the    populatio»,of> 
iGkalmsfwd;  o^nseqaently,  the  Grand  Junction  gross,  retuinois 
should  be  27  X  S  ==  81  times,  say  80  those  of  the  Chelmsford 
Railway*     But  the  annual  returns  of  the  Grand  Junction  are.  I 
'46,4«2i  X  6  =  378,772/.  (see  No.  xx.  p.  273  R.  M.);  ibth  of  1 
thia  i»  3,484/.  (not  339,431/.),  a  little  more  than  enough  to 
pay  the  •  Secretary's  department,  without  allowing  anything  for 
wear,  tear,  locomotion,  &c.    If  this  be  supposed  an  unfavourable 
ooinparkon,  let  us  take  the  Liverpool  and  Manchester  Railway 
iteel^  aay  nothing  of  the  cost,  and  attend  only  to  the  gross 
revenue  and  population.    Liverpool  is  the  less  populous  of  the- 
two  towns,  being  165,175,  or  more  than  thirty  times  that  of'| 
Cbelibsford.     The  Liverpool  line  is  also  three  miles  longer,  but 
]At  this  go  to  the  advantage  of  the  Chelmsford.     By  our  last 
number,  p.  269,  the  annual  receipts  are  105,951/.  X  2  =  211,902/., 
one  thirtieth  of  which  is  7,063/.  for  the  gross  annual  receipts  of  | 
^ho^-Ciwkneford  line-,  which  would  just  about  pay  tlie  expenses  of, J 
Ia0t  year's  management,  and  leave  perhaps  enough  to  find  grease 
for  the  wheels,  with  0000  for  the  shareholders,  and  an  annual 
expense  besides  on  them  of  thousands  for  locomotive  power,, 
maintenance  of  the  way,  &c.     Should  this  be,  in  the  opitiion  of  { 
the  Directors,  not  a  fair  deduction  we  call  on  them  to  pointout 
where;'  they  shall  have  the  use  of  our  pa^es  to  do  it.      .Wq 
earnestly  beseech  them  to  publish  no  more  such  silly  statements; 
they  cannot  think  how  much  it  injures  them.     T6  assert  that! 
a  iBilway  to  the  little  insignificant  town  of  Cheltosford  wiUb 
produce  receipts  127,000/.  per  annum,   or  65  per  cent*  more> 
than  is  done  on  that  prince  and  father  of  railways,  the  Liverpool 
and  Manchester,  appears  such  an  outrage  on  probability,  and) 
oMurion  seni^,  that  we  fear  people  afterwards  will  not  believ<^| 
anyihing.  from  them  that  97tay  be  reasonable.  ; 

-.  Since  writing  the  above  we  have  received  the  fdHowiog^'pubn 
lished  we  suppose  ''  officially,"  in  the  Norwich  Chronieh.   '  .Quri  | 
obtrespondent  calls  it  **  a  bait  to  catch  the  ^  Eastern  flats  i  **-^ 
"Eiutem  Counties  Railway » — The  works  of  this  railway  anne|| 
going  on  in  th6  neighbourhood  of  Old  Ford  and  Bow,  and.  a;| 
bridge  is  nearly  finished  over  the  river  Lea,  of  one  semiM^lliptki 
arch,  the  span  of  which  is  seventy  feet,  near  which  is  ako  build' 
ing  another  bridge  or  viaduct  of  five  arches,  each  thirty  f^ei 
span*    A  kiuniber  of  men  are  also  employed  at  Maryland  Foint*'^| 
So  that  after  receiving  «  1 13,321/."  with  only  2,633/^  left,  by  the 
same  document,  above  their  expenses  and  liabilities,  they  faaveii 
TWO  BRIDGES  in  progrcss,  and  some  "men  employed  at  Mary-'] 
Itoid  Point." 


I 
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!CatcuUa  and'Sangur  Railway, ^**Thi8  Comply j,  we  .heasnh 
payihg  back  the  money  they.  h4ve  in  hand  to  the  shareholder?^  andb 
of  course,  may  be  considered  as  dissolved. 

Grand  Collier  Docks, — This  important  undertaking,  fori.whiek 
an  Act  was  obtained  in  August  last>  we  are  informed,  is  me^ng 
with  that  encouragement  from  the  public,  which  cannot,  fell  to 
insure  its  success.  The  crowded  and  dangerous  state  of  Uie  rivei; 
loudly  calls  for  a  speedy  and  efficient  remedy,  and  which  can.  only 
be  effected  by  the  removal  of  the  colliers  out  of  the  stream,  thua 
restoring  a  free  and  uninterrupted  navigation,  and  enabling  the 
port  of  London  to  vie  and  compete  in  commerce  and  facilitiel 
with  our  great  maritime  ports.  We  would  call  the  attention  of  the 
public  to  the  printed  report  of  the  Collier  Dock  Company  of  Sep^ 
tember  last,  to  show  that  the  business  of  the  coal-trade  may  b# 
conducted  in  dock,  with  greater  advantages  to  all  parties  than  it  id 
at  present,  both  as  regards  despatch  and  economy,  and. that  a  hand* 
some  profit  will  be  realized  to  the  proprietors  of  thb  undertaking* 
It  has  our  good  wishes  for  its  success.  * 

German  Railroads, — In  consequence  of  one  of  those  stupid 
under  calculations  which  have  done  so  much  mischief  in  this 
country,  the  railway  spirit  in  Germany  has  sunk  considerably. 
The  line  from  Dresden  to  Leipzic  was  estimated  to  cost  1,500,000 
dollars,  but  it  is  now  found  it  will  cost  near  4,500,000.  Tim 
unpardonable,  or  we  suppose  wilful,  error  has  stagnated  the  whol^ 
and  it  is  doubtful  whether  time  itself  will  obliterate  the  mischi^ 
done. 

Greenwich  Railway, — ^We  are  glad  to  perceive  that  the  Directom 
are  in  earnest  in  their  efforts  to  complete  the  railway  to  Grreenwichi 
We  understand  the  contractor  is  very  speedily  to  be  employed  on 
three  points  at  once,  so  that  in  all  probability  the  whole  will  b$ 
completed'  in  the  spring.  A  new  arrangement  of  some  consequene^ 
seems  to  be  in  contemplation  by  the  Directors  regarding  the  facUir 
ties  for  conveying  passengers  from  Deptford  to  Greenwich  at  a 
Very  trifling  cost.  Should  the  Croydon  railway  be  opened  at  mid- 
summer, the  Greenwich  railway  would  no  doubt  be  in  JuU 
0{)eration  by  the  autumn.  . , 

Great  Western  Railway, — We  refer  our  readers  to  a  very  ii^ter 
resting  report  of  the  first  section  (namely,  to  Maidenhead)  of  tjhis 
railway,  in  our  present  number.  It  appears  dus  part,  2^  miles, 
will  not  be  opened  until  December  (we  should  rather  think  t}i<^ 
b^inning  of  the  year),  to  the  great  annoyance  of  the  Directory 
who,  with  the  engineer,  secretary,  &c.,  have  made  almost  super- 
human efforts  to  keep  to  the  time  first  mentioned.  It  is  scarcely 
credible  the  anxiety  that  is  manifested  for  the  opening  of  tlu^ 
great  line.  Two  things  contribute  to  this — the  increase  of  gag^, 
and  its  anticipated  effect  on  railway  velocity.  The  Fi^ench  rail- 
ways are  almost  at  a  stand-still,  in  expectation  of  the  result.  .  J^ 
slight  subsiding  has,  as  mentioned  in  our  last,  been  manifest  in  the 
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•nibai»lsmetit  at  HimtreU,  owing  to  the  itetness  of  the  aubfioiL  We 
al'e^  however,  assured  it  is  incoividerable,  and  will  no  doubt  bc^ 
effectually  stopped  by  a  culvert  about  to  be  made,  to  drain  the 
gmund. 

^  OreM  Centml  Irish  Railway^^^A  line,  or  rather  lioea  of  rail* 
way;  have  been  projected  from  Dublin,  to  Athlone,  to  Longford* 
and  to  Kelts,  which  are  ultimately  intended  to  be  carried  out  toi 
Galway,  Sligo,  and  Enniskillen.  The  total  distanoe  now  projected 
10  IS2  miles,  and  capital  1,175,000/1  The  engineer  estimates  that 
9,£00&  per  mile  will  be  ample  to  defray  the  cost  of  construotioiu 
It  deems  to  have  met  with  the  approbation  of  Mr.  Vignoles,  one  oC 
the  Government  engineers,  and  we  presume  will  therefore  be  car- 
ried out.  The  main  line  passes  through  Chapelzod,  Palmerstown, 
Lucan,  Celbridge,  Kilcock,  MuUingar,  to  Athlone.  Near  Augher 
It  bran^es  o£P  to  Summerhill,  Dangan,  Trim,  and  Kells.  Not  far 
from '  KiUucan  a  branch  leaves  for  Longford.  It  has  no  tunnels* 
the  earthwork  is  light,  and  the  gradients  favourable.  By  this  line 
it  will  be  80  miles  from  Dublin  to  Athlone,  45  to  Kells,  and  74  to 
Lopigford. 

'  GrAnd  Jtmction  Railway, — ^It  is  intended  to  throw  a  bridge 
o^^  the  Mersey,  at  Fidlers'  Ferry,  which  would  shorten  the  d^- 
iiiAOe  to  Birmingham  about  seven  miles,  and  avoid  three  inclined 
{)lailes.  A  new  embankment  was  also  proposed  to  be  raked  at  the 
Oirmifigham  station,  which  would  cost  about  2(^000^,  and  be 
highly  advantageous. 

Chrand  Connexion  Raihoay, — The  Committee  have  11,234^  ia 
htod,  and  there  is  a  strong  party  in  favour  of  a  renewed  i^aplicar 
tion  t6  Parliament. 

*'  Cheat  North  of  England  Railtoay*-^The  contract  for  the 
bridge  over  ihe  river  Tees,  at  Croft,  which  has  been  advertised  in 
our  pages,  has  been  taken  by  Messrs.  Dees  and  Co.,  of  Newcastiie) 
who  will  forthwith  proceed  in  the  execution  of  it.  The  part  fnooi' 
Croft  to  York  is  expected  to  be  completed  in  two  years. 

London  and  Southampton  Haiittay^^^The  works  at  the  London 
tend  of  this  railway  are  fast  approaching  towards  completion.  The 
embankment  across  Battersea  fields  is  brought  to  within  a-  shof?t 
distance  of  the  terminus,  near  Vauxhall,  and  the  buildings  for  ihe 
depot  are  commencied. 

There  is  no  doubt  that  the  line  will  be  opened  to  Woking 
Cdmmon  (28  miles)  on  the  1st  of  May,  in  accordance  with  ;the 
hopes  which  were  held  out  to  liie  proprietors  at  the  late  .general 
meeting.  ■  •  / 

.  Leidi  and  JBdinburgk  Railway* — ^This  Railway  is  bftgun»  and 
some  progress  made  in  the  cutting  and  embanking. — JEdinhwrgh 
Gourant, 

Muymce  and  FranJtforL — It  is  stated,  the  Grand  Duke  of 
Hesse  had  granted  permission  to  construct  a  railroad  from  Mayenee 
to  Frankfort,  passing  by  Cassel,  on  the  right  bank  of  the  Mainet 
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Some  progress  is  also  making  with  a  like  project  from  Amsterdam 
teAtfthelm.*  )       .         -        •  .        ,         /-  ,••. - 

MkzH^kesm'  and  SheffUM  Railway.^^The  Directors  of  this  line 
kiive  suspended  operations  until  the  spring.  At  that  time'it  ili 
hoped  the  works  will  be  resumed  with  spirit,  and  prosecuted  witH 
vigour.  We  shall  be  glad  to  see  this  line  completed,  as  Xve  Relieve 
it  to  be  one  that  will  command  an  immense  traffic^  and,  of  course, 
proportion^  returns. 

'  Mammalia, — ^The  remains  of  Mammalia  have  been  found  on* 
the  plains  of  Cheshire.  In  the  progress  of  cutting  for  the  Grand 
Jttnction  Railway,  two  grinders  of  the  elephant  were  discovered  in 
a' bed  of  gravel  replete  with  marine  shells. — Mining  JournaL  

North  Union  Railway, — The  works  on  this  line  are  at  present 
making  rapid  progress  at  the  Wigan  end.  The  erection  of  two 
iron  bridges,  one  over  Walgate  and  the  other  over  Chapel,  are  now 
in  progress,  and  they  are  expected  to  be  an  omanient  to  that  town* 
— Pr«rtwi  Chronicle, 

North  Midland  Railway, — Operations  have  comnien<^ed  a  little 
way  beyond  Heath  Common,  near  Wakefield,  where  a  considerable 
ntimber  of  workmen  are  employed. — Birmingham  Herald, 
'  Oacfwd  and  Tring  Railway, — In  our  19th  number  we  noticed 
the  appointment  of  a  Committee  to  inquire  into  the  alleged  extra^ 
vUgant  expenditure,  ^  45,000/.,"  of  the  Directors  of  this  absurd 
pi*oj<e6t.  It  seems,  to  an  application  of  the  Committee  for'  ai^ 
inspection  of  the  books,  Mr.  Pearson  Thompson,  Chairman  of  jthe 
Directors,  has  replied  by  a  threat  of  some  "  judicial  inquiry." 
Mr.  Thompson  is  quite  right  What  have  the  ^areholders  to  do 
wtth  how  the  money  has  been  spent?  it  is  enough  for  them  t6  hay^ 
paid  it.  Mr.  T.  should  reply  in  the  language  of  Elizabeth,  *^^.W^e 
Ht^  surprised  and  displeased  that  ye,  who  are  only  brute  folk,  should 
pk^ume  to  meddle  with  our  afikirs,  which  are  above  your  compre- 
hetlsidn^-*  Make  another  call,  Mr.  Thompson,  an^  tell  them,  ijf 
lliey  ^don't  pny,  you  wiR  seize  their  goods  and  chattels,  ajid'  throw 
llreir  impudent  bodies  into  jail;  that  is  the  way  to  sQence  them,  'i^ 
•'  PttbMian  and  Belgian  Railway  Junction, — It  has  been  rela^ea 
C#>^US  as' ti' curious  fact,  that  the  junction  of  the  railways 'of. ftiW. 
twd'tilitions  is  actually  in  a  tunnel  near  Louvain,  on  tne'^ordera 
Off  the 'two  countries.  This  looks  droll.  It  is  rather  a.  darkish 
comttiUhi6n.  We  wonder  whether  the 'two  nations  are^a^raidi  or 
^hdoftii^d  to  look  each  other  in  the  face,  that  they  meet^'m'ali^^rfr 
or*  ^  it' the  best  place,  do  they  thirik,  to  play  their  "  tficl^i.iippj^i 
travellers?*''    Have  they  a  station  there,  too?  ,!  '*  ^'*  '  '[.■,/ 

Railway  Brake  or  Regulator, — We  have  s^n'the  VE^^\j[  9, 
rtlilwtty  brake,  fbr  which  a  patent  has  been  taken  out.  The'pj^lg- 
ciple  Is  the  application  of  brakes  by  means  of  a  series  of  coniii^i^ou^ 
rddS  from  one  etid  6f  the  titiin  to  the  other,  >onnectec|  l)j[^in^ 
b^Ween'the  carriages,  so  as  to  yield  to  curves,  inequalities  of  .the 
roa;d',-  &c.    When  running  down  hill,  the  rod  presses  against  the 
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tender,  and^  the  strap  brakes  rub  against  every  alternate,  pair  ol 
wheels.  By  this  means  the  patentee  expecte  tp  have  the.train  more 
under  command,  and  to  stop  or  check  its  velocity  more  speedily^ 
and  \ffithout  the  repercussions  we  now  experience*  He  calculates* 
also,  on  other  advantages  we  cannot  now  describe. 

Railroads  in  Senium, — The  line  by  which  the  Belgians  propose 
to  connect  their  western  boundary  looking  on  the  sea,  wiUi  their 
caster^  bordering  on  Gennany,  is  already  so  far  advanced  as  to  be' 
openei)  from  Tirlemont  to  Ghent  on  the  29th  of  September.  When^ 
the  whole  line  is  completed,  the  journey  by  steam-packet  and 
railway,  between  London  and  Brussels,  will  be  effected  in  sixteen 
^pmrsy 

Railway  over  Morecombfi  Bay, — Great  interest  has  been  excited 
by  Mr.  Stephenson's  survey  of  the  country  between  Lancaster  and 
Whitehaven,  with  the  view  to  the  formation  of  a  line  of  railway; 
We  understand  the  project  of  the  embankment  of  Morecombe-  Bay 
is  viewed  with  much  interest  by  a  great  many  influential  gentlemen 
in  the  metropolis. — Preston  Pilot. 

Srus&els,  Oct  21* — ^Mr.  Simons  lately  visited  all  the  works  pi^*» 
paratory  for  laying  down  a  railroad  from  Ghent  to  Bruges ;  the 
omeration  of  levelling,  is  finished  as  far  as  Beerren^  two  leagues  froimr 
ffruges.  Mr.  S.  seems  to  be  sure  that  the  section  from  Ghent  to 
Bruges  may  be  opened  in  the  month  of  May,  next  yesa,  and  thatr 
from  Bruges  to  Ostend,  in  the  nionth  of  June  following. — Stm4   >  > 

Russian  Railroad. — Five  wersts  of  the  Zarsko-Selo  Bailway  weHQ 
opened  Oct.  7.  Twelve  journeys  were  made  a-day,  and  16,2X3 
passengers  carried  in  5  days^  increasing  every  day.  The  recetpto 
of  ^h^  5  days  were  21,255  rubles. 

.American  Railway  Expresses. — The . rapidity  with  which  the 
Government  express  was  carried  with  the  President's  message  to  all 
^e  chi^ef  cities  in  the  Union  deserves  a  record.  That  to  Philat* 
delphia  and  New  York  is  unparalleled,  perhaps,  in  the  history  o^ 
the  world.  The  express  left  Washington  at  twelve  o'clock  Oii^ 
Tuesday  and  reached  Philadelphia  (145  miles)  at  six,  and  iN^w 
][  or^  (242  miles)  at  three  minutes  before  eleven,  thus  p^orming» 
the  whole  distance  in  ten  hours  and  fifty-seven  minutes  I  Seventy^ 
fpur  miles  of  railroa,d  between  Baltimore  and  Wilmii^gton  ittefie* 
iraveiled  in  one  hour  and  fifty-five  minutes. — American  P^per*  >  > , 
The  cost  of  the  Railroad  to  be  constructed  from  Strasbuig  to- 
Basle  lis  estimated  at  twenty-five  millions  of  francs.  The  subr' 
dJiiViption  in  the  two  cities  already  amount  to  nearly  sixty  milUo/dSt 
of  francs. — Morning  Post.. 

SmUh^^a^stern  Railtoay.-T-T\ie  obstacles  which  existed  in  Ihe, 
commepcement  of  the  works  having  now  been  removed  by  tha 
comdfetioQ  of  the  purchase  of  the  land  in  the  vicinity  of  Dov&r^ 
t}je /Directors  have  given  instructions  for  the  immediate  comr^ 
nbien^ement  of  the  works  ponni^cted  with  t)}e  Sliakspeare  Tuoj^el 


At  D^er,  ibr  if hiolt  ccntr acts  ves^  entered  into  some  mohtb^  agO;^ 
89  iiotlcied  in  our  Magazine.  '  <•      .^ 

We  observe  by  notices  published  in  the  Dover  papers,  that  ^he 
IMrectors  intend,  in  the  next  session  of  Parliament,  to  avail  theth- 
selves  of  the  option  given  to  this  Company  under  the  provision^  of 
th6  London  and  Brighton  Railway  Act,  to  make  the  South-Eastern 
an  integral  line  from  Croydon  to  Dover,  by  taking  that  part  of  th4* 
Brighton  line  which  lies  between  Croydon  and  the  pbint  of 
ikvergence  into  Kent.  This  will  not  only  be  a  saving  or  a  con-' 
siderable  amount  in  the  cost  of  the  line,  but  will  reduce  the  tunneV 
irom  2^  miles  in  length  to  but  1,320  yards.  Independent  of  its 
own  traffic  the  South-Eastern  line  will  have  the  additional  traffic 
lo  Brighton  over  twelve  miles  of  its  line. 

Llanelly  Railway, — The  works  towards  the  completion  of  the 
main  line  and  branches  are,  we  find,  proceeding  rapidly,  contracts, 
for  the  whole  having  been  entered  into,  and  most  of  the  land  pur- 
chased on  very  favourable  terms.  The  excess  of  coail  brought 
down  only  two  miles  of  the  road  first  made,  on  comparing  the  first 
six  months  of  the  present  with  a  like  period  of  the  last  year, 
amounts  to  nearly  80,000  tons ;  and  there  cannot  be  a  doubt  but* 
en  the  completion  of  the  Railway  up  to  the  Anthracite,  or  Stone'. 
Coal  district,  that  an  immense  trafiHc  will  be  created,  inasmuch  ai^ 
tiie  succesBul  experiments,  recently  made,  indicate  thie  use  of  that 
coal  for  purposes  to  which  it  has,  until  lately,  been  thought' 
isapplicable. 

Presion  and  Wyre  Raihvay  and  Harbour  Company. — The* 
half-yearly  Generid  Meeting  of  this  Company  took  place  oh' 
Wednesday,  the  25th ;  the  Report,  which  was  read,  containing  a 
8tateift«it  of  the  progress  of  the  works  and  affairs  of  the  Company^ 
gswe  great  satisfaction.  ■        •  < 

Standing  Orders, — It  is  to  be  hoped  the  Conunons  will  not' lose' 
a  moment  in  altering -their  Standing  Onlers  relative  to  railway  bills.* 
K  they  make  these  orders  to  conform  to  the  Lords'  it  wouId| 
answer  every  purpose,  and  Companies  bond  fide  got  up  could  noi^ 
object  to  them.  If  not,  all  public  improvements  in  railways  musi, 
be  considered  as  ^ided.  Some  imagined  that  the  '^  ten  per  cent.*^ 
clause  would  operate  in  favour  of  lines  that  have  thieir  Bitfs^  ^^' 
enabling  them  to  get  in  their  calls.  Experience  has  shown  them 
tlie  folly  of  this.  Their  calls  have  been  answered  worse  than  '^y^r. 
It  Ib  wdl  known  that  lines  j!)cr  se  between  two  towna  will  risrehr 
pay  well ;  it  is  from  other  lines  joining  them,  from  t^e  ^ti^'am^  ^^f 
traffic  brought  in  from  more  distant  sources,  the  profit  part  is  \  to. 
ootne.  Parties  who  have  calculated  on  these,  seeing  them  now 
cut  off,  naturally  enough  stop  the  supplies,  and  would  rather  "for-' 
feit  what  they  have  paid,  than,  under  such  circumstances,  advance 
more*  Thus  it  is  that  many  really  good  lines  which  have  their 
Acts  are  standing  still ;  their  half-finished  works  are  every  where 


pre^PQjliftg.,  their  di^feured  h^a4?;  a«cl  iK»(;bii\g.>^  Qf2^  pcei^of 
discord  between  the  managers  and  the  uiyustly  aJiarmed  proprietary 
rejsi^s  .throughout  the  land.  Take,  for  example,  the  Croydon 
It4il>r^y:>  who  ever  thought  a  line  to  Croydon  would  pay  if  it  wa$ 
to  stop  there  ?  It  is  quite  evident  the  shareholders  did  not,  or  in 
tlip  inidst  of  the  railway  fever  they  would  never  have  so  neglected 
it.  But  the  moment  there  was  a  chance  of  extension  to  Dover  and 
Brighton,  in  come  the  calls  and  the  works  proceed.  Yet,  would  it 
be*  believed,  the  Directors  of  this  very  line,  in  their  last  report,  laud, 
that  Standing  Order,  which,  had  it  existed  one  session  before, 
would  have  sent  their  own  Bill,  plans,  &c.,  to  wrap  up  half-pound» 
of  butter  and  farthing  rushlights  in  some  petty  chandler  shops* 
We  are  the  friends  of  railways  generally,  because  we  are  convinced 
of  their  utility  and  benefit,  but  we  cannot  help  suspecting  the 
soundness  of  the  heads  that  can  approve  measures  so  unwise  as  the 
last  Standing  Orders  of  the  Commons  are. 

Sunderland  and  Durham  Railway. — The  half-yearly  meeting 
of  jproprietors  was  held  Oct.  3,  Thomas  Pemberton,  Esq.,  in  the 
Chair.  It  appeared  that  the  line  will  terminate  at  Shindiffey  near 
Durham,  in  which  vicinity  a  new  colliery  is-  sinking.  The  branch 
to  WJiitwell  Grange  colliery  was  nearly  completed.  In  some  pacts 
the  )[ine  was  being  widened  and  a  double  rail  laid  down  in  the  place 
of  *,  single  one.  The  revenue  was  exceedingly  promising*  In  the 
passenger  department  it  had  risen  five-fold  in  the  short  space  of  a 
few  months.  The  total  cost  from  the  commencement  to  the  com^ 
plet^on  of  the  undertaking,  was  estimated  at  180,000^  To  enable 
the  Directors  to  complete  the  works,  it  was  .resolved,  that  they  be 
empowered  to  raise  the  additional  sum  of  24,000/. — Tyne  Mercury. 

Wonderful  Discovery. — A  letter  from  Rouen  mentions  that,  on 
digging  in  the  Basin,  de  St.  Valero  for  the  foundation  of  a  draw- 
bridge, a  kind  of  buried  fore»t  has  been  discovered,  about  100  feet 
below  the  level  of  the  soil.  Vines  were  likewise  found,  and  the 
bones  of  wild  oxen,  together  with  the  horns  of  stags.  Such  vf^ 
the  state  of  preservation  in  which  these  subterranean  tve&A  were 
found  that  in  many  instances  the  nuts  were  .  still  hanging  to  the 
bushes. — Journal  des  Debats,  [Query,  were  the  boys  found  pick- 
ing SLud  eating  them  too  ?3 

Chester  ana  Birkenhead  Railway, — ^At  the  first  general  oneet* 
ing  of  the. proprietors  of  this  undertaking,  hdd  at  Liverpool,  ott. 
the  29th  ult.,  it  was  unanimously  resolved  to  carry  the  Act  intoi 
^ect,  and  Directors  were  appointed  to  proceed  with  the  work. 
The  cost  of  the  railway,  it  was  stated,  would  not  exceed  250,000)L;i 
this  sum  includes  the  procuring  of  the  Act,,  with  the  land,  roads^ 
bridges,  stations,  and  offices. — Birmingham  Advertiser. 


i«M«*i 


PRICES  OF  RAILWAY  SHARES. 

Thnt«aiih*dM*aMrk«dO>>  l»rn>cn«*(*>:  iriilcli  tern  llwlr  Bilb,  kM  «ra  Mt  k«fia  (S)> 


NAMIS  OP  RAILWAYS. 


(3) 

3) 

(2) 

(2) 

(2) 
(3) 
(3) 
(2) 


(3) 

(3) 

(2) 

(J). 

(2 

(2) 

(1) 


(3) 
(2) 


(2) 
(2) 

(2) 


Binnitighain  and  Derby    . 
Birmiiighain  and  Gloucester 
Rimrfnghato,  Bristol,  and 

Thames  Junction  •  .  • 
Bristol  and  Exeter  .  .  • 
Cheltenham  and  GreatWesfeem 
Commercial,  Blackwall  • 
Dublin  and  Kilkenny  .  . 
Eastern  Counties  .  .  . 
Edinbufgh  and  Dunbar  . 
JBdinburgh  and  Glasgow  (old) 
Ditto,  ditto  (new)  .  .  . 
JSdinbuigb)  lietthi  and  New- 

hayen 

Great  North  of  England  . 


3) 
2) 
(2) 
3) 
2) 


(2) 
(2) 

(1) 
(S> 

(3) 


Gvaiid  JuoAion ,  .  .  , 
Hull  and  Selby  .... 
'Lhtfielly  Railway  and  Dock 

Coiapany  .  •  •  •  ; 
iJmerfotl  mmd  Mamch^tier 
IfiverfiQol  and  Mancheiter^ 

thares 

IK).;  i  jAaref  .... 
ittiegtier  iud  SwatHiingtom 
London  and  Brighton  .  . 
]>o.  Rennie's  .... 
Dtf.  and  Blackwall .  .  . 
Dvft  «nd  ^Inmngham  •  . 
Do.  I  Shares  .... 
Do.  Bonds,  4  per  Cent.  1843. 
BtB.  and  Qw&tkwietk  »  . 
Do.  and  Southampton  •  • 
Do.  .  do.  New  .  .  . 
Do.  and  Croydon,  Trunk 
iJPlii  6fvp  «  •  •  •  • 
Do,  Grasd  Junction ... 
Manchester  and  Birmingham 
Bo.  an^  Leeds  .... 
Midland  CouuHet  .  .  . 
Nofibao  wd  Eastsm  .  . 
North  Midland  .... 
S'orth  Union      .... 

ffai$jaR  and  W^re  .  .  . 
fiqutfa-ffastcm  and  Dover . 
Ml tH  Midland  .  >  .  . 
St*  Melemt  Runtom  Gap 
Stockton  cqd  Darlington  • 
Thames  Haven  .... 
York  and  Kordi  MKU^ . 


N<» 

of 

Staares. 
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Inflexible   Suspension    Truss  for  Bridges   and    Viaducts. 

By  Mr.  Hackkt. 


TO  THE   EDITOR   OF    THE   RAILWAY   MAGAZIKE. 

SiRy-H-I  beg  to  submit  to  your  notice  the  result  of  r  fe%v 
experiments  on  the  construction  of  a  truss,  one  form  of 
which,  adapted  for  extmisive  roofing,  you  were  kind  enough 
t^  insert  in  theNineteenth  Number  of  your  valuable  Magazine. 
On  the  present  occasion  I  think  the  following  experimetits 
will  prove  the  possibility  of  constructing  a  similar  tru^s  lor 
raihinay. bridges  and  viaducts,  where  the  span  is  great,  and 
the  elevation  very  limited,  as  for  instance,  only  about  three 
feet  rise  in  120  feet  span.  It  will  also  prove  utefui  to 
railways  passing  over  marshy  or  swampy  ground,  whei^ 
foundations  are  generally  bad,  or  difficult  to  obtain.  In 
these  cases  a  viaduct  may  be  formed  by  ray  trusses  resting 
upon  brick  piers^  or  piled,  platform  piers  of  timber,  com- 
paratively at  a  moderate  expense. 

Trusting  that  my  endeavours  may  be  useful,  I  have  tke 
honour  to  be.  Sir,  Yours,  &e., 

— : —  James.  Hagket. 

For  the  purpose  of  ascertaining  the  combination  of  struts, 
ties,  &i,  which  would  give  the  greatest  strength,  I  coni- 
menced  a  series  of  experiments  on  the  above  truss  in  various 
states.   ^ 

The  model  I  used  had  its  horizonJ:al  or  tie-beam  of  pine,  4 
feet  in  length,  by  a  section  of  i^  horizontal,  and  lA  of  an  inch 
vertical.  The  curved  principal  had  the  same  section  ti&  the  tie- 
beam,  and  was  part  of  a  circle  4  feet  rj^dius,  rising  in  the  njiiddle 
6^  inches  in  the  clear,  and  sustained  in  this  position  by  14 
inferior  tie-pieces  perpendicular  to  the  horizontal  tie-b^am, 
their  trakisverse  section  was  As  by  i^  of  an  inch.  The  ver- 
tical section  of  the  braces  T  was  {^  by  lAb  of  an  inch 
liui'fBoiiiid^  wsn  wie  struts'  i>*  iwwl  O  were  nearly  or  the  same* 
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dimensions.    The  principal  ABC  was  bent  to  the^  cuj-ve, 
and  secured  to  the  tie-beai^  A  C  at  the  poinds  of  contact 
with  it,  by  a  screw  at  each  end.    The  inferior  tfe-pieces 
were   united  to  the    principal    and    tie-beam  by  tenons, 
mortices,  and  keys.    The  braces  T  had  short  tenons  on 
each  end  to  fit  the  mortices  in  the  inferior  tie-pieces.    The 
struts  £  and  P  were  fitted  tight  in  their  positions.     Thi^ 
model  was  supported  at  each  end  under  the  extren^iiy  of  the 
curved  principal.    Previous  to  the  experiments^  I  strained  a 
silk  thread  firmly  along  the  base  of  the  model.    The  vertical 
inferior  ties  were  marked  by  this  line  at  the  base,  in  order 
to  obtain  the  effect  by  measurement  from  a  scale  of  100 
parts  to  an  inch.    The  braces  and  struts  were  removed,  or 
added,  as  the   experiment"  required.     A  weight  of  331bs. 
avoirdupois,  was  suspended  alternately  upon  each  inferior 
tie-piece.     The  figures  on  each  line  denote  so  many  hundred 
parts  of  an  inch.     The  symbol  —  sonifies  the  niHaber  of 
parts  the  tie-beaui  became  depressed  by  the  load  under  the 
horizontal  line  at  the  base,  and  +  signifies  the  number  of 
parts  it  arose  above  that  line.    This  mark  «  indicates  that 
the  inferior  tie-beam,  under  which  it  is  placed,  is  loaded^ 
and  the  figures  with  their  symbols  denote  its  effect  upon 
the  whole  line  of  the  base. 

In  the  first  experiment  the  braces  T,  the  struts  E  and  D, 
with  the  centre  framing  were  omitted,  leaving  the  model 
with  only  the  curved  principal,  tie-^beam.  and  the  inferior 
vertical  tie-pieces  for  the  first  trial. 

Elevation  of  the  Model. 


FIRST   :EXP£RIMENT. 


-IV-29-30-27-17-  8 
-21 --ft -49  -  43 -8d  - 16 
•*«28-<49-&-64— 62-90 
^21 -46-(;8-7"8-69-43 
•^16-^^-56-71-76-69 
^  8-17-31 -43-66-S 
•¥  9+11  +  11+   6-10-28 


4-9  +17+24+23+21-1-14-1-8 

+13  +30+39+39+33+26+13 

+  10  +87+46+30+43H-a»+ 17 

+  8  +42  +  60  +  63  +  65  +  42  +  21 

-10  +30  +  63  +  02+^6611-42+21 

-29  +  84-29  +  46  +  47  +  37+.a) 


nil. 


-42     -28-10X  6+lj0  +  U+iOijA>lv 


yon  BnmbKs  and  viaducts.  ^^f 

In  this  experiment  the  curved  principal  ABC  shows  A 
tendency  to  depress  under  the  load,  forcing  its  curvature  to 
the  other  side  of  the  truss,  where  it  swells,  raising  the  tie- 
beam  above  its  original  level,  in  the  same  ratio  as  the  loaded 
part  is  depressed  beneath  the  horizontal  Kne.  When  loaded 
on  the  centre  exactly,  the  circumference  of  the  curved 
principal  is  forced  towards  each  side,  swelling  from  the 
centred  part  between  to  each  extremity  of  the  curved  prin- 
cipal ABC,  aod  raising  the  tie-beam  A  C  up  proportion  ably 
towards  each  end  as  depressed  in  the  centre. 

SECOND   EXPBRfMEKT. 

With  the  Braces  T,  Curved  Principal,  &c, 

—  6—10—  8—4—2—0  4-3  +8+  7+  o+  4+  3+  I 
-^la— .fl-^l— ir— 11—  3-1-4  +12+14+13+12+  9+  7 
—13—24—20—25—23—11  +  4  +20+'n  +  21 +20+13+  T 
— 10— aa— 32— 39— 32— 17  +  6  +2 1 +-37+27+26+20+  9 
_  9— ia-.26— 37— 40— 33  —  9  +17+26+29+27+20+U) 

—  3—  9—13—23—32—36  —21  +  6+17+22+26+20+U    ' 
+  4+  9+  8+  0—  8—20  —28  —21—  8—2+  9+n+17 

By  adding  the  braces  T  to  the  above,  the  effect  of  the 
loading  was  reduced  to  one- third  on  the  first  inferior  tie- 
piece,  and  to  two-thirds  on  the  centre  of  the  truss,  making 
the  advantage  near  the  extremities  double  that  of  the  centre, 
and  of  course  strengthening  the  intermediate  places  in 
|)roportion  to  their  distance. 


THIRD    EXPERIMENT. 

Framing  H  I  H  added. 

—  7  «-  17  —  2*3  —.  22  —  17  —  19  —  A 


.    ^ 


The  framing  H  I  H  in  the  centre  was  next  introduced, 
and  the  load  placed  in  succession  at  each  inferior  tie-piece. 
On  the  centre  it  reduced  the  effect  of  the  loading  to  one-half 
that  of  the  preceding  experiment ;  gradually  dvaii»i^ng  its 
effects  to  each  end  of  the  truss.  ^  I  observed  the  elevated 
and  depressed  curves  of  the  tie-beam  to  become  more 
gradaal  and  )e0»  saddeti. 
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FOURTH    EXPERIMENT. 

Struts  D  added. 

7—  7—7—2+2+3  +1  +  1+  2+  6+  3+  2+0         ' 

9—14— 13—  7+0+4  +6  +7+7+  6+  5+4+3    -• 

&_14_l"7_-13—  3+6+6  +8+8+7+7+  4+  2 

3_10— 15— 15—  8+1  +4  +6+8+6+  6+  4+  a 

2—  3—  7—  8—10—  6  —  3  +  2+  3+  4+  3+  3+  1  , 

0—1—1—3—4—7  —  4  +2+  1+  2+  2+1+0 

0+  0+  0+1—2—3  —  5  —  3—  2—  1+  0+0+0 

The  struts  D  were  next  added  to  the  model,  omitting  the 
struts  E  only.  Their  utility  was  apparent  in  resisting  at 
the  opposite  side  the  rise  of  the  tie-beam  above  the  hori- 
zontal  level,  as  described  in  the  first  experiment.  When 
the  loading  rested  on  the  centre,  these  struts  D  reduced  the 
effect  to  nearly  one-third  of  the  third  experiment* 

FIFTH    EXPERIMENT. 

Struts  £  added. 

2     No  apparent  alteration  on  this  line. 

2—5—3—2—  2—  0     +  0  +  0+1+3+2+1  +  1 

1__4— 7—6—  4—3—1  +  0+2+3+3+2+2 

0—2—3—9—  7—  r     —  2  —  1+2+5+4+3+3 

3—2—0—8—12—1 1     —  7  —  3—0+7+8+7+4 

6—6^-4—2—11—1"      —14  —9-2+3+7+7+5 

+5+8+7+3—  4—10     —13  — 10— 3+4+8+B+6 

The  struts  D  were  removed  from  thie  model,  and  the 
struts  E  ivere  introduced.  The  result  shows  that  these  struts 
resist  the  effect  of  the  loading  as  it  advances  on  each  side  of 
the  truss,  and  they  also  strengthen  it  in  the  parts  where  the 
sti^uts  D  could  not;  affording  the  greater  advantage  at  the 
sides  and  the  least  at  the  centre. 

SIXTH    EXPERIMENT. 

The  Truss  Complete. 

*■»*•««  ti 
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The  struts  E  were  replaced,  and  all  the  parts  of  the  model 
were  then  in  their  positions  as  shown  in  the  figure.  The 
load  was  placed  in  succession  at  each  inferior  tie-piece,  and 
the  result  shows  bat  a  very  slight  depression  at  each  place 
under  the  load. 

It  will  be  observed,  that  the  inferior  tie-beams  in  this 
model  are  vertical,  and  not  radiating  as  in  the  roofing  truss. 
In  the  latter  truss  the  loading  rests  upon  the  curved  prin- 
cipal :  but  the  present  truss  has  to  sustain  alternate  loads 
upon  various  parts  of  its  tie-beam.     The  pressure  on  this 
beam  being  perpendicular,  the  vertical  ties  and  screw  bolts 
support  it  more  directly  than  the  radiating  pieces  could 
do — the  latter  having  a  different  function  to  perform  in  the 
roofing  truss.    The  scantling  of  the  principal  timbers  are 
not  half  the  strength  required  by  proportion  for  such  a 
model.    The  curved  principal  also  has  a  disadvantage  in 
point  of  stiffness,  by  being  bent  to  the  curve,  and  will 
consequently  give  more  readily  under  a  load,  than  if  it  was 
a  made  beam,  such   as   described  for  the   roofing  truss. 
There  is  an  advantage  gained  by  its  pliability  under  a  load 
on  any  spot,  as  it  proves  beyond  a  doubt  the  efficacy  of  the 
struts,  and  the  other  modification  introduced  to  make  it 
inflexible.    The  experimental  load  used  on  a  spot  at  each 
time  is  more  than   nine   times  the  weight  of  the  largest 
proportional  load.     In  the  transit  of  a  train  over  a  bridge  of 
this  kind,  it  is  certain  the  load  on  one  part  tends  to  counter- 
balance the  weight  of  the  loading  upon  the  other  parts  of 
the  truss.     Therefore  an  immense  load  on  any  particular 
spot  is  the  most  severe  test  to  prove  the  inflexibility  of 
a  truss.     I  have  to  remark  that  the  model,  during  these 
experiments,  rested  upon  the  parts,  under  the  termination 
of  the  curved  principal;  but  in  reality  the  place  of  bear- 
ing  would   extend  to  under  the  first  vertical   tie-piece  at 
each  end,  which  of  course  would  add  considerably  to  the 
power  of  the  truss.      The  braces  T  form  a  central  line 
through  the  truss,  to  which  all  the  unequal  effects  of  loading 
are  transferred  by  the  struts  C  and  D,  the  one  counter- 
balancing the  effect  of  the  other.    It  also  serves  to  strengthen 
the  truss,  as  the  second  experiment  shows.     The  struts  E, 
from  their  position,  check   the  first   displacement  of  the 
curved  principal;  and.  I  have  to  remark  here,  that  as  the 
load  was  advanced  from  the  springing  to  the  centre,  these 
struts  were  quite  tight  under  the  loaded  side  of  the  truss  ; 
but  at  the  opposite  side  they  became  loose ;  and  when  the 
model  was  loaded  at  the  centre,  the  struts  C  were  of  no 
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pttrtieulav  ^se  to  sufport  tbat  |»rt    ;Tlit  ttnlbv^tf  *Wtnf 
introduced,  in  the  first  instaaoe,  tp  prevtenl*  4he  iMtlieftiii 
from  rising  by  tim  8W«11  of  the  princifial  above  tbfi  horizontal 
line,  and  to  aot  in  cwicet.t  witlLthe  struts  E,  to^preserve  the 
curved  principal  from  being^  depressed  by  the  load  on  the 
tie-beam.    The  struts  D  also  support  the  ce&lnd  parrt;  <if  the 
truss.     I  have  remarked,  that  when  the  centre  was  toadtd^ 
all  these  struts  D  were  quite  firm;  and  whilst  ibe  Idad'wiMi 
on  either  side  of  the  truss,  the  struts  D  at  the  dpj^bsite'JIMe 
%vere  tight,  and  those  at  the  loaded  »ide  were  quite  koaer 
t)ut  when  all  the  stnits  were  placed  in  the  models  they  Wert 
all  equally  tight  under  a  load  on  any  part  of  the  truaa.    It 
must  appear  by  the  introduction  of  these  struts,  combtiieA 
with  the  arrangement  of  the  braces  and  tie-pieces,  evident 
that  they  render  it  equally  strong  to  support  loadihg  da 
j^ny  .parr«    All  the  parts,  indeed,  contained  in  this  truss  lu^t 
in  .,uni)K)n  to  strengthen  each  other's  positiouy  perforn^hg 
their  several    distinct    functions   so   effectually,  that    the 
amission  or  removal  of  any  part  would  render,  the /tru^ 
JB09m|)lete,  demonstrating^  of  course,  that  there  is  nothing 
superfluous  used  in  its  construction,  but  that  all  the  parU» 
•oombiaed,  together  are  needful  to  render  the  whole  com- 
^lottlyi  adequate  for  the  purpose  intended. 
...   In, reference  to  the  description  given  of  my  rooiing.trussy 
.4  have, mentioned  that  my  experiments  were  not  then  ready 
for  publication,     I  have  now  partially  completed .  th^y  ai\d 
.ilihewresult  proves  that  the  figure  of  that  truss  is  the, best 
fotm  to  support  equal  loading,  when  lai^  upon  the  circular 
tprii^eipal>  as  in  roofs;  and  tbat  on  the  removal  of  ai|  u.neqivil 
load  from  any  particular  upot,  it  resumed  its, former  figure 
^imnckniore  i^eiekdily  and  completely  than  if  the  inferipc.  tie- 
tpkfloa.were  vertical.      I   tried  an  experiment,  ;Vfpon^  two 
•oliodete^  of  the  same  diaieusions  as  the  trussi,  descf|bed  for 
-my  inflexible  suspension- bridge,  the  inferior,  tfe-beams  of 
'•  one  beii)g  vertical,  tho^e  of  the  other  radiating  ap  ioi  the 
roc»fing  truss.    The  load  was  thirty- three  pounds  laid  upon 
tlie  parts  of  the  curved  principal  over  each  tie-piece  in 
■  isuocession.     The  effect  produced  on  the  models  wfk  as 
follows,  depressing  the  tie-beams  under  the  horizontalf  fine, 
uo  many  hundred  parts  of  an  inch  as  are  figured.    1[^he  truss 
,was  formed  of  its  tie-beam,  curved  principal  an4;.ra<{i4iting 
tie-pieces  only. 
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'  Tkeotbdp  model  with  Maiy.  it&  tMiptim,  curved  pinqipftV 
and^vertical  mferkic  iie-»piecei. 
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:>i11i^  *v«i8^1t  pr^vefi  the  radiating  tieM  to  possess  consider- 
^ie  .advantage  over  the  vertical  ties  in  point  of  strength^ 
wberBistili^  Jp^ding  rests  upon  the  curved  principal  as  in 
Dtefs^.  -The  braces  T  and  the  central  framing  were  added  to 
tbetWtodfil  of  the  roofing  truss,  and  it  supported  considerable 
)QadSy.iinfquaUy  placed  pa  it^  without  deranging  its  figure. 
It  atoa  retained  itf  form  perfectly,  under  enormous  equal 
loadixi^  J.  H. 
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Observations  on  the  late  Discussion  relative  to  the  Atlatdit 
;   Steam  Navigation,  and  Duty  of  CoaL    By  the  Editor. 

Xh  No.  20  we  gave  the  substance  of  an  interesting  dis'- 
ibussioti  that  took  place  at  the  meeting  of  the  British 
Scientific  Association  at  Liverpool,  relative  to  that  most 
important  subject,  the  practicability  of  nav^ating  by  steam 
the  Atlantic.  The  principal  disputants  were  Dr.  Lardner 
^nd  Mr.  Guppy,  an  enterprising  merchant  of  Bristol,  who 
holds  a  share  in  some  of  the  steam-ships  intended  to  cross 
the  Atlantic. 

'  As  there  has  been  very  considerable  misrepresentation  in 
some  of  the  periodicals  of  what  was  said,  especially  by  Dn 
Lardner,  we  have  applied  to  him  for  the  particulars,  and 
the  following  is  the  substance  of  the  correspondence:-^ 

'*  That  in  this  particular  inquiry  he  has  based  no  reasoning 
or  calculation  on  the  performance  of  any  Government 
Strainer,  save  the  Medea ;  that  he  still  believes  her  to  be 
as  eifieient  a  vessel,  considering  both  fuel  and  rate^  as  any 
that  ftoat  5  which  was  confirmed  by  Mr.  Laing,  the  builder 
of  her,  who,  when  asked  in  the  section  G  whether  he  could 
72010  buifd  a  better,  said  he  could  not  5*  that  the  Dundee 
and  Perth,  fuel  and  rate  both  considered,  are  not  superior 
to  her';  that  all  other  vessels,  of  which  he  has  seen  per- 
formances accurately  reported,  are  inferior  (  that  he  does 
ttbt  Wdmit  the  logs  of  the  Atalanta  and  Berenice,  afford  data 

•  We  well  recollect  this.  We  have  since  spoken  with  a  gentleman  who 
commanded  two  steamer^;  and  knows  the  Medea  well ;  be  is  of  the  same 
opinion. — Ed. 
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soffiqieot  to  deiem^ne  tbeir.  actual  perforiiuin£eiMibat/*iit 
this  matter  lie  has  nothing  tp<  do.wHh  riiref  ist«aiiiM«,  tlb^ 
having  no  beariogon  the  .queation  }  that,^  baa  nevez  tHieeA 
or  known  any  one  who  haa  aeea  the  loga  of  .a  asA^QidK)' 
American  Steamer  worked  with  coals,  and  not  wooidi)  ai^ 
kept  a8  to  indicate  her  actud  perfornumcey  aa 'theloi^Qf 
the  Medea  do  hers/*  ,    .  J   i  i 

In  some  prints  it  has  been  stated  that  Dr«  Latdner  denied 
the  possibility  of  fifteen  knots  an  hoor  on  any  oQOimwn  in 
any  steamer*  This  must  be  a  mistake.  We  uuderittoockhe 
denied  thnt  any  sea-going  steamer^  in  the  present  state  ol 
steam  navigation,  had  attained,  or  eoald  attain  an  uveraae- 
speedy  taking  all  weathers,  of  fifteen  knots  an  hot»#  *  We 
believe  be  admits  that  the  Dundee  and  Perth  have  averaged 
a  speed  of  ten  knots,  but  that  the  increased  expejpse  of  ftiel 
has  been  in  a  greater  ratio  than  the  increased  spe^d,..as> 
compared  with  the  Medea.  / 

Now,  when  we  consider  the  immense  labour  and  paiod 
that  Dr.  Larduer  has  bestowed  on  this  suliiject^  .to^Ui^r 
i^^itH  the  ample  means  of  informatimi  that  he  has  had  at  his 
di4^po8a},ene  cannot  imagine  that  a  man  of  his  great  seieutifie' 
sjkill  and  ability,  would  over  and  over. iterate  his  QDnfideuee' 
in  the  efBciencv  of  the  Medea  on  light  and  frivolons  gfouivda.^ 
Besides,  what  has  Mr.  Laing,  her  builder  said^  ^'  tSkatt- after 
ao  ^ucb  additional  experience^  he  could  not  buijid  a  better }  ^ 
Yet  we  have  facts  brought  before  us  (see  our  number  20, 
pi.  266),  by  gentlemeaof  high  respectability,  of  performances 
fuU  50i  and  in  one  case  near  100,  per  cent,  ^greater*^ .  V^s. 
Lar^ner,  however,  declares  that  the  logs  of  these  vessels,  tbe^ 
Atalapta  and  Berenice,  ^^  da  not  afford  data  snffipJe^A  te  de-^ 
ti^rmine  their  actual  performance/'  as  steamers*.  •  li  0fdK^ 
i^mpry>  too,  be  correct,  we  have  beard  tJI>at  these  logs  had. 
been  offered  to  him,  and  were  rejee^d  because  of  tbfic 
incompleteness.  .'  • 

These^  it  must  be  owned,  are  material  points^  whi^  can ' 
only  be  settled  by  answers  to  the  following  questiofis  :-** 
Was  any  roister  kept  of  the  actual  pressure  of  tlie  sJl^^i^Mm^ 
that  is,  of  the  steam-guages  and  barometers,  in  the/Lfalaota: 
and  Berenice?     Was  it  over  or  under,  on  an  aryeirage,.  th^t 
at  which  the  powers  of  the  engines  are  estimatedT    luM 
obvious  that  if  it  was  under,  and  the  vessels  v^f^e :rat))er|Of.. 
the  character  of  sailers  than  steamers,  thcty  could.  li^M^  pe 
fairly  compared  with  one  whose  chief  cJiaracte;:  wi^^hat.of  . 
a  stcanier,  or  with  what  might  be  ^xjpect^jf  iot  qi^,ji^;,^p. 
ordinary  average  steam  yoyage.  ,r,  .  .     ^..   . 
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N^ither'ciaii'lt  b^  quitfe'felt  to  cotiit)iirfe  a  sfngle  iroya^^-^j 
ii^e,  ^htip»,  under- fttvcwrable'circntnstahcfea—^wiln  an 
;kW^ge  p^rfortfianee  iti  all  weathers.  Take,  fdrr  example,* 
th^'v!a!ts^  cf  iin  homeward  voyage,  %vhich,  owing  to'  the  aii! 
of  tli^  •  westerly  winds.  Dr.  Lardner  feaid,  averages  about 
Iftf-'ijays  5  would  it  be  right  to  compare  the  performance  in 
this  voyage  with  that  in  the  average  outward  voyage,  which, 
^oMbfttitig  the  saute  winds,  occupies  35^  days,  or  even  with 
tlie  afvfewige  of  the  two,  274  days  ? 

'  Another  question  then  arises,  Were  the  voyages  of  thd 
Atalatlta  ai>d  Berenice  such  average  voyages  as  miglit  be 
ejected  to  arise  from  the  mean  of  all  weathers,  or  picked 
and  favourable  voyages?  If  they  were  tbe  latter,  any 
ifif ^tr^ee  drawn  from  a  comparison  would  not  be  just. 

Again,  ^ith  respect  to  river  and  sea-going  steamers,  no 

Man^  after  the  testimony  given  at  Liverpool,  can  doubt  that 

American  river- steamers  may  average    15  or  16  miles,  or 

li^of  14 knots  an  hour;  but  how  is  it  done— at  an  extra va- 

gfftn^  expense  of  fuel,  and  under  circumstances  which  admit 

of  ibo  comparison  with  the  case  before  us  >     The  Amiericari 

srteattiers  are  fitted  up  for  voyages  of  100,  150,  200,  &c., 

i»ik»  only,  and  are  tilled  with  machinery.    If  they  have 

space  for  fuel  a  little  liiorie  than  sufficient  for  the  voyage,. 

tbittis  all  they  require.  But  would  this  do  for  vessels  which' 

have  to  contend  with  the  difficulties  of  the  ocean  for  3,000 

or  4,000  mifes  ?     In  short  voyages  the  proportion  of  power 

in  the  Engines  is  often  that  of  one  horse  to  two  tons* of 

*?  ttieasured  capacity ;"  but  in  long  voyages  it  seems  th^' 

pi;<o{>artto&  is  sometimes  reduced  as  low  as  that  of  one  hoi^sc^ 

to^our  tods*    "Supposing  now,  the  speeds  of  the  two  vessrf4 

t*  be  equal,  Which  is  obviously  impossible — ^for  the  s^vifter' 

iMift  always  be  that  with  the  higher  power — then  a  vessel* 

ti»  g^  a  voyage  of  3,000  miles  must  evidently  require  space " 

3000       2  .  '  '" 

fpr  -jvjr  ^  T  ^  10  times  tbe  quantity  of  coal,  tMt  «nc 

fitted  'fbr  a  voyage  of  only  150  miles  would,  all  circumstance^^ 
of  wind  and  weather  being  the  same.  Can  such  a  space  ,bq 
devoted  lor  ftiel,  is  then  the  question  ?  Dr.  Lardner  ra^lii-. 
tathed  tfee  contrary.  !!  /.' 

;  Wfe  have  ventured'  to  put  the  above  questions  for  the" 
purpose  of  eliciting  the  whole  of  the  circumstances^  which,  * 
if  kn6wn,  we  think  would  reconcile  the  now  apparently 
hostile  statements.     In  the  mean  while  we  beg  to  throw  out 
alfew  AbservAlions'relative  to  the  duty  of  coals,  which  appear 
to  us  wonderfully  to  reduce  the  mound  of  discord.  ' 
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QT&V'Wbith'UJkm  qf  emh 'p^rh$fwe(  j^o^v^iis  .^ipabWr^if 
propellii^a  veeseL"  Now,  with  regtMd  ftp  the  Ji^^e^yeilBQlj 
or  to  <iiffereat  veseeks  whosie  rospieejavepvopv^r^)^  of  bois^f 
p<mer  to  tonoage  (the  total  weights  ol  the.)|eiaiE^l;rigg]||g^ 
&C.9  being  also  aa  their  toonagis)  ar^  th?;  aiMni^^  ljiip^w.0ii}4 
probably  be  the  case;  but  it  app^iara  tojp^^^f^We.the 
ratios  of  honse'-power  to  tonnage  are  not  thejiafl9^rthia|c|ile 
would  not  lead  to  correct  resulia*  For  «xanp^pUf.  ii.j^m 
vessel  of  800  tons  had  engines  of  ^tOO  har8e«»ppw^f»^  ao4 
another  of  the  same  tonnage  had  engines  of  4Qfii  bovsf^ 
power^  it  is  quite  evident  that  the  hourly  aoiis«Mp»|ptip»  oi 
coal  per  horse«power  might  be  less  {^d  Uie  rate  gves^  ia 
the  latter  than  in  the  former  vessel,  and  yet  tlie  .ffiectim 
duty  of  a  given  weight  of  coals — ^that  is,  the  distance  over 
which  it  would  carry  the  vessel — might  be  pr^isely  itbf 
same.  Thus  the  Medea  is  807  tons  burden,  and  3^  horse- 
power (Ed.  Rev.  p.  132),  while  the  AtalSiUta  is  GOO  tfm%f 
And  210  horse-power  (RaiL  Mag.  No.  2Q,  p.  265),  aod  the 
Beranice  680  tons,  and  230  horse  power,  and,  aii  one;  migJiM^ 
e&pect,  the  rates  of  the  two .  latter  are  greater,  aod  their 
hourly  expenditure  of  coals  per  horse-power  less  than  in  the 
Medea. 

We,  therefore,  beg  to  submit  to  Dr.  Lardaer^  and  4he 

other  gentlemen,  whether  it  would  not  be  better  to  define 

the  locomotive  duty  'of  the  fuel,  *'  that  distance  :Over  which 

,  a  unit  of  coals  would  propel  the  same,  ^er  any  giv^  mukifile 

of  (say  five  or  ten  times)  the  same  unit  of  tonnage* 

.    This  tonnage  must  evidently  be  the  gross .  weighA  .of 

ehipi  cargo,  and  all,  estimated,  as  Dr;  Lasdner .  herealter 

observes,  by  the  actual  quantity  of  water  displaced.    But. if 

.  the  weight  of  the  vesseKs  rigging,  &c.,  be  proportional  to 

'  the  measured  capacities  for  tonnage,  the  latter  may  be  used 

for  the  gross  masses  in  comparisons  of  duty,  withoutsensiMe 

errors,  as  we  have  done. 

There  may  be  other  considerations  to  be  taken  into 
•account  to  make  it  mathematically  exact;  but  stiU  it  may 
not  be.  a  bad  approximation.  On  this  principle  we  shpuld 
have  the  following  simple  rule  for  finding  the  duty  of  a. unit 
of  coals.  .  i  ,  . 

As  the  total  coals  consumed  is  to  the  tonnage  of  the  vessel, 
so  is  the  total  miles  run  to  the  miles  which  unity  of  coals 
will  propel  unity  of  weight. 
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"CaleuUtii^  in  tfafd  WH^tlot  the  Ateiktita^  from- the  diita, 
IK^S66^  df  iCBj  Gi,  M^e  shall  have  548^07  total  cMb  con- 
fl^nned;  ta€3(y  tallage,  as  6|93fr  totftl  tnttes  rut^^  is  to  7^2 
^ot})'.  il^d  in*the  iB^peniee/  67(>^  coalB,  m  to  680  toanage, 
ai^' 4,796  oilleB  to  8,800  dutir^  or,  if  we  reject  the  laftt  voyage 
as  being  dUferetttiy  workea.  tb^  is,  partly  expansively^  it 
wiU  be  as  1}I3'45  coals  is  to  680  Uinnage,  so  is  2^24  miles 
to  8,041  ihxifi  nearly  the  same  as  the  Atalanta. 

In  the  'Mt^a  we  have  neither  the  total  miles  nor  the 
ebats  €on6mMd,  but  we  hare  the  bonrly  consumption  per 
bbi>se-poW^,  the  number  of  horse-power,  die  tonnage,  and 
the  miles  mn  per  hour.  From  these  data  we  can  easily  get 
at'tbef  same  thing,  though  probably  not  quite  so  accurately^ 
as  the  numbers  may  not  be  given  sufficiently  near.  Thus 
as '89x220  coals,  in  lbs.  consumed  in  an  hour,  is  to 
807  ^  2240  tonnage  in  lbs.,  so  is  7*9  miles  to  7»821  duty. 

This  duty  is  about  two  per  cent,  instead  of  fifty,  different 
from  the  Atalanta,  and  little  more  from  the  Berenice. 

We  offer  the  above  solution  of  the  difficulty  with  sonae 
diffidence  to  the  gentlemen  concerned,  but  if  allowed  to  be 
true,  it  at  once  reconciles  the  difference  between  Mr.  Ouppy 
and  Dn  Lardner's  eases.  It  may  also  raise,  in  Mr.  Rotch's 
intimation — ^whidi  would  be  no  little  consolation  to  the 
captain  and  crew  of  the  Medea,  and  may  even  make  her 
engines  work  all  the  better — this  fine  frigate  from  "  an  old 
tub  *'  to  a  good  and  efficient  steamer. 

After  writing  the  above,  we  sent  it,  very  nearly  as  it 
stands,  to  Dr.  I^rdner,  to  ask  whether  the  substance  of  what 
passed,  and  of  a  former  correspondence  with  him  thereon, 
was  a  fait  representation,  and  received  from  him  the  following 
teply,  which,  as  containing  matters  of  importance  to  the 
gireat  <)uestion  before  us,  and  with' which  we  could  not  be 
acquainted,  we  lay  before  our  readers. 

in  a  matter  of  such  serious  importance  it  would  be  wrong 
in  uHT'to  hazard  a  pi*emature  opinion.  We  have  briefly  stated 
the  leading  points  of  discussion  to  draw  attention  to  them  : 
at  the  same  time  we  feel  it  right  to  add,  that  we  have  spoken 
with  Several  practical  and  experienced  men  since,  who,  one 
and  all,  feel  a  perfect  confidence  in  the  practicability  of 
' navigating  the  Atlantic  by  steam,  under  all  circumstances, 
'Shortly,  however  J  we  shall  have  it  put  to  the  test,  and  most 
happy  shall  we  be  if  the  experiment  prove  successful. 


806  ATLANTIS'  StEAU  ^AVldAl'ION, 

f*     • 

DR.    LArdNER^  TO    TH?   EDiXpat .    .     .,     ••    .    ..« 

.  My  msAH  SiA,-*-*!  think  the  statement  you  hH ve  drawn'  out 
appears  to  be  very  fair.  You  have  lightly  tstat^d,  that  in 
consequence  of  no  record  being  kept  of  the  state  of  tlie  steam 
guagea  and  barometers,  there  is  no  evidence  that  the  dngine!^ 
were  working  at  full  power,  and  if  they  were  nbt,  the 
apparent  duty  of  the  fuel  might  be  magnified  to  anV  Extent, 
according  to  the  discretion  of  the  engineer.  If  thy  sfe^m^for 
example,  were  wire-drawn  by  partially  keeping  the  throttle- 
valve  closed,  each  stroke  of  the  engine  might  not  consume 
half  the  proper  quantity  of  steam,  and  the  engine  would  be 
working  at  proportionably  less  power;  or  if  the  valves  were 
arranged  as  they  might  have  been  in  these  vessels,  so  as  to 
cut  off  the  steam  at  half  stroke  or  less,  even  though  the 
throttle-valve  should  be  fully  opened,  the  engines  would 
still  be  working  under  their  power,  and  would  have  the 
further  advantage  of  working  expansively. 

I  know  that  the  engines  of  the  Berenice  had  valves 
capable  of  being  adapted  for  expansive  action,  and  that  in 
fact  the  steam  might  be  cut  off  at  any  required  part  of  the 
stroke,  and  I  believe  that  the  engines  of  the  Atalanta  were 
constructed  in  the  same  way. 

It  is  admitted  in  the  log  of  the  Berenice,  that  in  one  at 
least  af  her  long  runs  the  steam  was  thus  cut  oiF.    This  ran 
must  of  course  be  rejected,  as  affording  no  comparison  with* 
tbe  Government  vessels,  which  were  worked  at  f(dl'  ^ower^| 
nor  indeed  any  safe  or  certain  grounds  \vhatever  for  reason-' 
ing.    Itought  to  be  remembered^  that  in  all  cases  like  those 
iK>w  considered,  where  sails  co-operate  with  steam,  the  share 
wbieb  each  of  those  prbpelKng  powers  hikte"  in  liioVing  the 
ve$sdi  must  be  strictly  attended  to.     If  under  such' circum- 
stances the  engines  be  worked  considerably  or  at  all'  under 
their  power,  either  by  wire-drawing  the  steam  or  w'orking  it 
expansively,  the  share  which  the  steam  has  in  propelling 
the  vessel  will  be  proportionally  diminis'hed ;  and  through, 
whatever  distance  slie  may  be  carried,  a  greater  pr6^6tlio'n  ' 
of  tlmt  will  be  due  to  the  wind,  and  a'les^  t6  the  steam,  ^tf ' 
the  locomotive  duty  of  tfae'ftielbe  cat  ciliated  %  sach'cjises' ; 
by  nievely  estimating  the  actual  quantity  idonfsiii!netf'7ri  W' 
given  distance^  or  the  distance  through  which  the  vesi^^l  is 
moved  during  the  consumption  of  a  given  weight  of  ^doAlaL; 
it  would  be  evident  that  a  most  failncious  inferiHib^' wouta  "^ 
be  made>  and  ki  proportion  as  the  engines  would  be  workea 


below  their    power,    in  the   same   proportion  woiild  the 
apparent  locomotive  duty  of  the  fuel  be  increased. 

In  the  performances  of  the  Government  vessels,  on  which 
]  liave  b^sed  my  calculations,  the  engines  have  always  been 
working  at  their  full  power,  and  when  the  weather  per^ 
mitted,  sails  co-operated  with  steam.  You  will  see,  there-* 
fore,  that  to  justify  any  comparison  of  the  performance  of 
these  with  other  vessels,  it  is  most  essential  that  it  should 
be  distinctly  shown  that  the  other  vessels  were  working  in 
the  same  mauQcr  with  the  full  power  of  the  machinery. 

But  I  further  object  to  a  comparison  of  the  performances 
of  the  Atalanta  and  Berenice  with  those  of  the  Government 
steamers,  reported  by  me,  on  other  grounds.  The  distances 
from  which  I  deduced  their  locomotive  duty  were  direct 
distances  from  port  to  port,  without  allowing  for  the  casual 
departures  of  the  vessels  from  the  true  course.  The  dis- 
tances, on  the  other  band,  from  which  the  reported  duty  of 
the  Atalanta  and  Berenice  are  deduced,  are  those  given 
iy  their  logs,  and  must  be  considered  as  including  every 
varifttion  of  their  course.  Such  distances,  if  the  log  were 
correctly  kept,  must  evidently  be  greater  than  the  direct 
distances  from  port  to  port,  and  tiierefore  would  give  a 
greater  locomotive  duty. 

I  further  object  altogether  to  a  single  voyage  of  the 
Atalanta  and  Berenice  being  taken  as  repi-esenting  a  true 
average  of  all  vicissitudes  of  weather.  On  the  contrary, 
I  an>  informed  that  these  particular  voyages  from  Tewerifffe 
to  the  Cape,  were  unusually  favourable,  and  such  as  oughi 
to  give,  an  average  result  greatly  above  that  which  wouM  be 
obtained  if  all  vicissitudes  of  weather  were  encountered. 

I  further  maintain  that  there  is  internal  evidence  that  the 
logs  of  these  packets  were  not  accurately  kept.  As  a  proof- 
ot  this,  I  will  refer  to  the  discrepancies  in  the  distances 
given  by  the  logs.  The  distance  between  Falmouth  and 
Teneriffe,  given  by  the  Atalanta,  is  1,48/  miles,  by  the 
Berenice  1,572  miles,  giving  a  difference  of  85  miles. 

It  may  be  concluded  that  such  discrepancies  arose  frotii 
the  casual,  departures  of  the  vessels  from  their  direct 
courses.  1  believe,  however,  that  for  steamers  Wot*king 
under  such  favourable  circumstances  as  these,  this  would 
be  qensidered  rather. a  large  allowance  far  such  an  effect^ 
but  what  will  be  said  to  the  log  of  the  Atalanta,  which  gives 
us  the  distance  run  by  the  vessel  between  TenerifTe  and 
MayQ,@95  mil^s,  while  th^  length  d  an  aroh  of  a  great  eirele 
of  t|)e  ear^tih  joining  these  places,  is: fi06  miles!    Has  the 


magic  power  of  s^am  actually  arrived  at  that  point,  tha^tt 
can  Ideally  shorten  the  shortest  dlstatic^  beiw^en  two  plac^l 
on.^tbe  eairtk'»  aurfaee  ?  I  lea¥.e  U  to  others 'to  ^o^osider 
biaw.  &i«  we  woKld  be  jaatified' la'ioxiQdkiig^.  iip^n/ :st»e^ 
data  ioferences  affecting  the  intereelifr  of*  iooosvaaercs  •  and 
navigation. 

After  all,  these  questions  will  speedily  be  set  stt  rest. 'l 
have  commenced  those  inqniries  suggei^ed  by.  me  a.t  i\^ 
British  Association^  and  for  which  I  succeeded  in  .getting  a 
committee  appointed,  and  a  grant  made.  I  shall  take*  care 
that  if  the  performances  of  steam-vessels  belonging  to 
private  companies  shall  not  be  satisfactorily  and  accurately 
reported  in  juxta-position  with  those  of  Government  vessel^ 
the  fault  shall  not  rest  with  the  committee. 

I  remidn,  dear  Sir,  yours  very  truly, 

Dion.  Lardner. 

P.  S. — From  the  suggestion  in  the  latter  part  of  your 
remarks,  I  am  inclined  to  think  that  the  real  question 
which  I  had  to  discuss  at  Bristol,  and  in  the  ^^  Edinburgh 
Review,"  has  ^escaped  your  notice.  The  question  wa^  xiq\ 
which  was  the  most  efficient  vessel,  all  things  considexeid, 
but  what  vessel  would  go  farthest,  with  the  least  cout 
gumption  of  fuel,  without  any  regard  to  tonnage.  It  \vas 
maintained,  with  some  truth  and  fairneas,  that  if  a  regM^r 
intercourse  could  be  maintained  with  New  York,  by 
steamers,  the  question  of  the  value  of  tonnage  would  b^ 
of  comparatively  little  importance.  I  will  e^pl^io  v^y 
pieaning  thus :  Let  the  true  tonnage  of  a  vessel  be  T„  tl^a^ 
is,  let  T  be  the  actual  gross  weight  which  the  jprope^lpg 
power  has  to  transport ;  let  D  be  the  distance  betwe}er>  the 
places  of  intercommunication;  and  let  C  bf  tne  q^^an- 
lity  of  fuel  consumed  in  making  the  passage*  There  jc^||pi^l)p 
no  doubt  that  the  efficiency  of  the  vessel  \if?oul4,bQ.^giHl^4<p^ 

\yy  i-^j^;  but  it  might  happen  that  theuictelftotetf^hll 

^(i^uUcal  conditions,  which  would  reodev  this.f^t^BAi^^^ni* 
;coh)4  not  be  fulfilled  in  a  voy^e  qI  3^000  u^^^f^mj^n^ 
pi^^alii^r  cincumstances  of  t|ie  outward. fvcguig9f;rj4{q«i^ 
^§re.the>case,  the  vessel  wlm»  effi^ieincgr  wMN^lifN^SI?^^^ 
;Qp\dd ;^ot  b^  used.    The  question wjiuqh I hMltP  AnM^tlgfAe 

was,  ttnder  what  circumstances  would  y;,  be  a^'*Maiim&m^ 

no  matter  what  might  be  tbe  raloe  far  Tf  ^  aiid>yDii>^vvAbri^ 
•ihat  (wb»n  theTatio  of  the  power  tvl^he  ti>naagftti»<|faa  siting 
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j^  becomes  identical  with  my  definition  of  locomotive  duty, 

I  agree  wifli  y6u,  however,  that  it  will  be  convenient  and 
^ydrantageous  to  investigate  the  actual  efficiency  of  vesseld 
in  ^regard'to  the  tonnage,  distance,  and  fuel ;  and,  for  that 

T  X  2> 

purppae^.th^  formula  — ^^ —  may  be  adopted  j  but  take  care 

not  to  ascribe  to  T  the  tonnage  by  builders*  measurement, 
as  tbirf  would  be  a  great  error ;  let  T  signify  the  tonnage 
by  displacement,  or  the  weight  of  the  water  displaced  by 
the  vessel.  D.  L. 


On  the  application  of  the  Hot  Blast  in  the  manufacture  of 

Iron.    By  Beta. 


TO    THE   EDITOR   OF    THE    RAILWAY   MAGAZINE. 

Sir, — ^The  discussions  which  took  place  at  the  recent 
meeting  of  the  British  Scientific  Association  at  Liverpool, 
on  the  subject  of  smelting  iron  by  means  of  the  hot  blast^ 
seem  fairly  to  have  brought  the  subject  before  the  public  as 
a  scientific  question.  The  iron  trade  of  this  country  is  a 
matter  of  such  great  national  importance,  that  the  philoso- 
phical investigation  of  this  question  is  as  legitimate  an 
object  of  inquiry  as  any  which  the  Association  could  select  5 
and  I  am  happy  to  find  they  have  decided  that  further  inves- 
tigations shall  be  undertaken.  On  that  portion  of  the 
labours  of  their  members  which  is  before  the  public,  I 
would,  however,  beg  leave  to  offer  a  few  remarks. 

And  first,  for  the  information  of  the  uninitiated  in  this 
matter,  let  me  briefly  state  what  is  meant  by  **  hot  blast." 
In  the  furnaces  employed  in  the  smelting  or  iron,  the  com- 
bustion of  the  fuel  is  maiutained  by  forcing  into  the  furnace 
an  immense  quantity  of  atmospheric  air,  by  means  of  blow- 
ing maeblnes.  On  the  old  plan  this  air  passes  into  the 
fernAces  at«  low  iemperatuve ;  that  is  to  say,  at  the  ordinary 
l^ttiperature  of  the  air.  The  principle  of  the  hot  blast, 
iBventiBd'^by  Mr»  Nerlson,  consists  in  making  the  air  pafis* 
through' a  hei^d'  chamber,  nsublly  a  tortuous  iroii  pTpe, 
whic^.  jai^es  the  temperature  of  the  air  to  about  600** 
Falirenheit  before  it  enters  the  furnace.  This  is  the  whole  of 
^thei invention;  but  the  effect  wbicfa  is  produced  is  undoubt- 
edly importaiit.    Jt  is  well  known  that  atpwill  not  support 
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eombustion  until  it  attains  the  tempemture  of  about  1000^ 
of  Fahrenheit;  but  it  might  be  supposed  that  but  little  dif-- 
ference  could  arise  in  the  quantity  of  fuel  consumed  in 
heating  the  air,  whether  this  were  done  in  the  furnace  or  out 
of  it.  But  it  appears  to  be  placed  beyond  a  doubt,  that  a 
great  saving  occurs  by  heating  it  before  it  enters  the  furnace^ 
although  with  different  qualities  of  coal  considerable  differ* 
ences  occur  in  this  respect.  The  prodigious  quantity  of  air 
which  is  forced  into  the  furnace,  might  indeed  lead  us  to 
suppose  that  a  very  slight  alteration  of  the  heat  of  the  air 
would  make  a  considerable  difference  in  the  time  required 
for  smelting  the  iron.  It  has  been  estimated  that  each  ton 
of  pig  iron  which  is  run  from  the  furnace,  has  had  about 
Jifteen  ions  weight  of  air  expended  in  its  formation ;  and 
therefore  we  need  not  be  surprised,  that  when  this  quantity 
of  air  is  highly  heated  before  it  enters  the  furnace,  a  consi- 
derably less  period  of  time  would  be  required  for  the  smelting 
of  the  ore.  This  may  in  some  degree  account  for  the  re- 
duced quantity  Of  fuel  consumed ;  but  it  will  not  wholly  do 
so,  for  the  time  is  not  reduced  as  much  as  the  consumption 
of  coal.  The  saving  in  fuel  is  stated  to  be  from  one-third  to 
two-thirds  of  the  former  quantity  employed,  according'  to 
circumstances;  while  the  time  is  reduced  from  one-fourth 
to  one-half  uf  that  required  by  the  cold  blast. 

But  the  great  question  to  be  decicled  respecting  the  hot 
blast,  is,  how  it  affects  the  quality  of  the  iron.  For  this; 
purpose  let  us  examine  Dr.  Thomson's  analyses  of  the  hot 
and  the  cold  blast  iron,  which  he  exhibited  at  the  late  Liver- 
pool meeting.  The  average  of  five  different  specimens  of 
hot  blast  iron,  and  sik  specimens  of  cold  blast,  were  com- 
pared; from  which  the  conclusion  is  drawn  that  the  hot 
blast  iron  is  much  the  purer  of  the  two.  But  these  averages 
do  not  by  any  means  appear  to  be  satiisfactory.  To  be  ac- 
curate, I  imagine,  they  ought  to  be  specimens  of  the  same 
ore,  the  same  flux,  and  the  same  coal,  worked  by  the  two 
different  methods.  But  this  is  not  the  method  adopted  by 
Dr.  Thomson  in  taking  the  averages.  For  the  cold  blast 
average  he  has  analysed  three '  specimens  of  Muirkirk  iron^ 
one  of  Carron,  one  of  Clyde,  and  one  of  iron  pyrites ;  and  foi' 
the  hot  blast  average  he  has  taken  three  samples  of  Clyde, 
and  two  of  Carron  iron.  As  every  iron  differs  in  its  compo- 
sition, the  effect  of  these  comparisons  is  to  render  abortive 
any  conclusion  as  to  the  purity  of  the  iron ;  and  it  is  there- 
fore not  at  all  surprising  that  Dr.  Thomson  should  have 
elicited  the  remark  from  some  of  the  iron-masters  who  weire 
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^^feaent^  That  notwithstanding  his  analysis  showed  the  hot 
blast  iron  to  be  the  purer  of  the  two,  they  always  found  more 
waste  in. refining  the  hot  blast  iron,  than  that  which  is  made 
by  the  cold  blast. 

The  fact  is,  that  iron  smelted  by  the  hot  blast  is  always 
more  highly  carbonized  than  that  by  the  cold  blast ;  henc^ 
arises,  in  part,  the  waste  on  refining.  Dr.  Thomson's  ana* 
lysis  does  not  show  this. to  be  the  case,  and  I  cannot  but  think 
there  is  some  error  in  his  experiment,  for  the  state  of  carbon- 
ization is  a  matter  about  which  it  is  impossible  for  a  prac* 
tised  eye  to  be  deceived.  The  reason  of  the  hot  blast  ii*ofl 
being  more  brittle  than  the  other,  still  remains,  however,  to 
be  accounted  for,  and  at  present  it  appears  to  be  hid  in 
mystery.  In  the  absence  of  all  information  on  the  subject, 
if  a  theoretical  conjecture  might  be  hazarded,  I  should  say 
that  it  probably  arises  from  the  extraneous  oxides  which 
exist  in  the  ore  or  the  coal^  or  which  are  added  as  a  flux  in 
the  furnace — namely,  the  lime,  alumina,  and  silica.  These 
may  probably  be  reduced  to  their  pure  metallic  state,  by  the 
greater  intensity  of  heat  by  the  hot  blast,  and  therefore  the 
base  of  these  oxides,  namely,  calcium,  aluminum^  and  sili- 
cium,  or  some  of  them,  may  become  mixed  with  the  iron, 
and  in  some  manner  alter  its  quality.  If  these  substances 
really  exist,  in  their  metallic  state,  in  the  iron,  they  must  be 
in  extremely  minute  quantities ;  but  it  is.  no  new  thing  in 
the  chemical  composition  of  iron,  to  find  these  minute  dif- 
ferences make  a  great  alteration  in  the  quality  of  the  iron. 
Perhaps  the  greatest  differences  which  can  exist  between 
two  kinds  of  iron  are  those  known  as  the  cold  short  and  the 
red  short  qualities.  This  great  variation  of  quality  arises 
from  an  extremely  small  quantity  of  phosphorus  in  the 
former  of  these  kinds  of  iron,  which  does  not  exist  in  the 
latter;  but  from  whence  it  is  derived,  and  in  what  state  it 
exists,  is  completely  unknown. 

As  such  minute  variations  in  the  constituents  of  iron, 
cause  such  great  differences  in  its  quality,  it  is  essentially 
necessary,  if  the  theory  of  the  hot  blast  is  to  be  explained  by 
chemical  analysis,  that  the  inquiry  be  conducted  in  the  most 
accurate  manner.  The  comparison  of  different  irons  M'ili,  I 
apprehend,  prove  nothing ;  for  scarcely  any  two  mines  yield 
exactly  the  same  quality  of  iron  or  of  coal,  a  fact  which  is 
known  tp  every  mineralogist  in  the  kingdom.  And  the  best 
practical  proof  that  this  is  the  case,  is,  that  the  manufacturers 
of  the  most  approved  qualities  of  iron  in  the  country, 
annually  purchase  large  quantities  of  minerals  from  other 

VOL.  III.  j>  p 
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mine  owners^  in  order  to  improve  the  quality  -f  ^har 
mannfactfire  by  mixture  with  other  minettils,  not  better 
perbapfl  in  qmiiity,  but  possessing  different  ptoperties  ¥rom 
their  own. 

The  elucidation  of  this  subject  requires  aA  the  refinements 
of  modern  science }  but  it  is  not,  I  apprehend,  beyiHid  the 
reach  of  our  present  knowledge  if  properly  aipplied* 

Yours  obedieody,  i' 

November  18,  1837.  bsta*  • 

V 

€hi  the  Compariative  Power  of  Locomotive  EngiM»^'  - 

By  S.  JoN&s,  E^o. 


TO    THE    EDITOR   OP    THE   RAILWAY   MAGAZINE. 

Sir, — The  application  of  steam  to  the  tmndlatioii  of 
marine  vessels  and  locomotive  carriages^ has giveo a. po^effttl 
impetus  to  the  minds  of  those  who  are  directly  (concerned 
either  as  manufacturers  or  as  proprietors  of  the  steam- 
engine,  as  well  as  to  that  of  the  scientific  engineer.  But  in 
the  construction  of  high-pressure  engines  for  the  traction  of 
locomotive  carriages,  it  has  been  found  that  the  great 
velocity  of  the  piston  in  the  cylinder,  requisite  to  generate 
the  desired  speed  of  the  train  on  railways,  is  detrimental  in 
the  derangement  and  wear  of  the  machinery.  To  obviate 
these,  some  few  engineers  have  of  late  increased  the  diameters 
of  the  cylinder  and  crank  wheels,  and  consequently  have 
diminished  the  velocity  of  the  piston;  but  this  change 
should  evidently  be  such  as  not  to  weaken  the  power,  of ^  the 
engine.  And,  as  I  am  not  aware  that  any  author  has  in* 
vestigated  the  theory  for  the  requisite  change  so  as  to 
preserve  the  same  power  (at  least  none  has  come  under^  niy 
inspection  as  Teacher  of  the  Mathematical  Department  of 
Engineering),  I  have  thought  the  subject  worthy  of  attejni^on. 
And  as  your  valuable  publication  is  extensively  cifx?iilat^, 
not  only  among  those  directly  concerned  in  the  rsiilway 
department,  but  also,  in  this  town  at  loaf t,  among  jt||ose 
young  engineers  enj^aged  in  the  offices  of  the 'different 
foundries,  it  occurred  to  me  that  by  laying  the  resnk  uF  my 
deductions  before  you,  my  time  would  not  have  been  alto- 
gether uselessly  employed.  I  shall  only  add,  that  my  chief 
aim  has  been  simplicity  and  perspicuity ;  thus—       • 
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Iiei  V  tziht  diameter  of  tbe  cyBndet  Also  J  =  the  diameter  of  the  cylinder 
.    Xi  ^ihe  length  of  the  stroke  /  =  die  length  of  the  stroke 

F  =r  the  yelocity  of  the  piston  v  =  the  velocity  of  the  piston 

R  =  the  radius  of  the  wheel  r  =  tl)e  radius  of  the  wheel 

of  the  engine  A.  of  the  engine  B. 

Vow  the  expansive  force  of  the  steam  is  proportional  to 
its  density,  and  the  density  being  reciprocally  as  the  space 
occupied,  it  follows,  that  the  pressure  on  the  surface  of  the 
boiler^  and  consequently,  when  there  is  a  superabundance 
of  steam  and  a  free  communication  between  the  boiler  and 
eylitider^  the  pressure  on  the  piston  will  be  nearly  as  the 
density  of  the  steam  in  the  boiler.  Let  us  suppose  this 
density  to  be  the  same  in  both  of  the  engines,  and  to  produce 
a  pressure  of  n  pounds  per  square  inch,  then— 

"7B54  D^n  =  the  moving  force  on  ^'s  piston; 
and  '7854  d^n^s.  the  moving  force  on  JS'^ piston; 

also,  since  the  length  of  the  crank  in  each  engine  is  equal 
to  half  the  length  of  the  stroke,  we  have,  when  there  is  an 
equilibrium  on  the  axle  of  each  engine, 

•7854  D^nL  is  proportional  to  2  /J  X  power  of  ^; 

also, 
'7854  d^nl  is  proportional  to  2  r  x  power  of  B  ; 

therefore, 

the  ipower  of   A  I    the  power  of  ^   ;  I  ^^= — i— . : 

•7854  rf««/        D^L  d^l 


.^i^_ •» 


2r        '*       M       *        r 

This  proportion  gives  the  relative  powers  of  the  engines 
when  they  move  with  the  same  speed,  as  may  he  shown ; 
thus — 

jL 

As  J^  ;   1"  II  L  I  -rr  seconds  =  the  time  of.  one  stroke 

of  the  engine  A^  in  which  time  the  engine  itself  would  have 
moved  over  a  space  on  the  rails  equal  to  3'1416  x   JR; 
ibetefore^   as  the  spaces    described  are  fis  the  tio^es  of 
describing  them,  we  have- 
As  -4-  :   3-1416   X   M   ::    l  hour   :    3- 1416  X  I^ 

r     .  JLj 

s=  the  fipeed  with  which  A  travels  per  hour. 

Simijlarly, 

3*1416  X  -T —   =  the  speed  with  which  B.  travels  per 

D  J)2 
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« 

boor.     Therefore,  w^eu  the  engines  travel  with  the  same 
ttpeed^  we  have— .         , 

VR  V  r 


I 


(1) 


Hence,  multiplying  the  power  of  each  engine  bf  i^s  e^ual 
speed,  we  have — 

/>»i;      FR 

The  power  oi  A  *•  the  power  oi  B  \l  ■  p      x  — g—  • 
^IL^y^    !L!L  ::  D^V  :  d^v;  therefore,  substituting. the 

T  I 

< 

load  for  the  power,  we  have — 

^'s  load    ,     JJ's  load    ..«-.. 
— ST"  •    rft         ••   ^  -  ^'* 

but  from  ^gua.    (1) 
r     .     R 


V :  v 


'     I  L    ' 

consequently, 
A'%  load  5's  load    ..     r     .     72 


•  • 


multiplying  the  extremes  and  means.     Atf^  load  x    ^^2  r 

=  jB's  load  X  ;    changing  this  equation  into  a  pro- 

portion, 

^s  load   :  J5's  load  IC    — fi —    •   »    the    same    as 

R  t  r    ' 

before.  '% 

Cwotlory  1. — The  power  of  an  engine,  or  the  Iqad  it  will 
draw,  is  proportionate  to  the  capacity  of  the  cylinder  f;ra- 
versed  by  the  piston,  divided  by  the  radius  of  the  crank 
wheel. 

Car.  2.— The  power  of  an  engine  is  proportional  to  the 
area  of  the  piston  multiplied  by  the  velocity  it  traverses  the 
cyKnder,  if  the  radius  of  the  crank  wheel  be  invariable. 

Cor.  3. — ^The  power  of  an  engine  is  uncl|ftnge|d^ .  by 
increasing  or  diminishing  the  lengsth  of  the  stroke  and 
radius  of  the  crank  wheel  in  the  same  proportion. 

Cor.  4. — ^The  power  of  an  engine  is  unchanged  by  increas- 
ing or  diminishing  the  area  of  the  piston  and  the  radius  of 
the  crank  wheel  proportionally. 


OF   LOCOMOTIVE  £NGIN£S  405 

Cor.  5. — By  increasing  the  diameter  of  the  cylinder  and 
that  of  the  crank  wheel  proportionally,  the  velocity  of  the 
piston  is  diminished,  while  the  power  of  the  engine  remains 
unchanged. 

For  the  capacity  of  the  cylinder  being  increased,  the  time 
of  filling  it  is  increased  in  the  same  proportion,  and  the 
length  of  the  stroke  being  the  same,  the  velocity  of  the  piston 
is  diminished. 

ArAo/mm.— -It  must  be  remarked  that  this  proportion  and 
the  corollaries  deduced  from  it,  hold  good  only  when  there  is 
an  equal  pressure  per  square  inch  on  the  surface  of  the 
boiler  and  that  of  the  cylinder,  and  there  are  two  causes 
which  may  prevent  this  equal  pressure.  First,  when  the 
apertures  between  the  boiler  and  cylinder  are  too  confined, 
which  is  technically  termed  '^  throttling  the  steam ; "  and 
second,  when  the  velocity  of  the  piston  is  very  great  as  com- 
pared to  the  generation  of  the  steam ;  for  in  a  high-pressure 
engine,  if  the  velocity  of  the  piston  were  equal  to  that  of 
steam  rushing  into  the  atmosphere,  it  is  evident  the  piston 
would  escape  from  the  steam  so  as  to  experience  no  pressure 
whatever. 

JExampte^'^U  a  locomotive  engine,  whose  cylinder  is 
12  inches  diameter,  length  of  the  stroke  16  inches,  and 
diameter  of  its  crank  wheel  5  feet,  travel  with  a  load  25 
miles  an  hour,  what  must  be  the  diameter  of  another  en- 
gine's wheel,  and  at  what  rate  would  its  piston  travel,  to 
draw  the  same  load  with  the  same  speed  and  making  the 
same  length  of  stroke  with  the  same  pressure  of  steam,  but 
whose  cylinder  is  14  inches  diameter  ? 

Here,  as  1^«  :  60  ::  li)'  81f  inches  =  diameter  of  the 

wheel ;  also  V*  vll  j  :^;  that  is,  because  the  length  of 

the  stroke  is  the  same  in  both,  or  Zr  =  /;  f^ :  v  II  60  :  81J 
::  180  :  245  ::  36  :  49,  or  as  4  :  3  nearly;  that  is,  the  ve- 
locity of  the  piston  is  diminished,  that  of  the  former  engine 
making  16806  strokes  in  an  hour,  while  the  piston  of  the 
latter  would  make  only  12347  strokes  in  the  same  time, 

I  am.  Sir,  yours,  &c. 

&  JONKS. 

Oreat  Nehmi-gtreet  North,  Liverpool, 
November  4,  1887- 
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Mhgnijieeni  Bridge  aerosw  the  Wemt.    From  A  FnitfNi^r 

Of  the  several  great  works  now  ki  progress  eokvlatedito 
incresifte  and  perpetuate  the  prosperity  of  this  port,  Qode^  ia 
a  prospectire  point  of  view,  has  greater  elaims  to  attention 
than  the  Durham  Junction  Railway,  and  of  whSeb  hot  littie. 
is  publicly  known. 

As  regards  one  of  the  principal  objects  of  the  railway,  ft 
bolder  and  more  important  design  could  scarcely  have  beea> 
conceived*  It  branches  off  from  the  Stanhope  and  Tyiie. 
Railway,  at  a  place  about  eight  miles  from  South. Shielilsy 
and  proceeding  through  the  heart  of  the  country^  ooQi-> 
mnnicates  with  the  valuable  South  Darbam  coaltfield«r 
so  that^  when  the  Durham  Junction  Railway  is  in  (^cation^ 
the  best  coals  in  that  district  can  be  brought  for  shipmenfe 
to  the  Tyne.  To  effect  this  it  was  necessary  that  a  bridge^ 
should  be  erected  over  the  river  Wear,  and,  as  this  is  one. of 
the  most  Surprising  works  of  art  ever  constructed,  I  send 
you  the  following  particulars  of  its  architectural  design  loid 
dimensions,  obtained  on  inspection  of  the  plans  andsectioBa,. 
and  from  a  recent  visit  to  the  spot. 

The  erection  of  the  Durham  Junction  bridge  was  oom-" 
itienced  about  twelve  months  ago,  and  is  from  deaigns  b]r< 
T.  £^lliot  Harrison,  Esq.,  the  Stanhope  and.  Tyne,  aadL 
Durham  Junction  Railway  Company's  eogineei^  who^  so> 
much  to  his  credit,  brought  the  works  of  this  spirited  pro- 
prietary to  a  satisfactory  conclusion.  The  building,  oi  t|i« 
bridge  has  been  contracted  for  by  Messrs*  Johh  Gibbs  ^d 
Son,  of  Aberdeen,  the  gentlemen  who  constructed  the  bridge 
at  Glasgow,  and  several  other  similar  er^c^tions.  The  general 
style  of  the  design  is  at  once  simple  and  grand,  being  eliogant 
and  imposing  in  appe^ance,  without  auperfluous  ornament. 
In  this  respect  it  harmonizes  admirably  with  the  surroandiQ^ 
scenery,  and  will  present  a  magnificent  ob^ct  in  the  land- 
scape. The  bridge  has  four  principal  arches  besides  three 
smaller  ones  on  each  side,  inserted  in  the  apfMroaohes  ojf 
wing  walls  to  lighten  the  masonry,  and  add  unity,  to  the 
design. 

Of  the  four  main  arches,  three  are  thrown  over  the  va1Ie|y» 
to  obtain  the  requisite  locomotive  railway  level;  viz.,  one 
on  the  south  side  and  two  on  the  north  side^  the  river  Wear 
being  entirely  spanned  by  one  splendid  arch.  The  dinKao** 
sions  of  the  arches  are  as  follows  ;*^ 
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1.  Over  the  valley  on  the  south  side,  100  feet  spau* 

2.  Over  the  river  Wear,  160  feet  span. 

3.  Over  fche  valley  on  the  north  side,  144  feet  span. 

4.  Over  the  valley  on  the  north  side,  100  feet  span. 

The  length  of  the  entire  bridge  is  810  feet,  9  inches,  and 
its  width  between  the  parapet  ^^Is  21  feet  Over  the  bridge 
a  double  line  of  railroad  will  be  laid,  there  being  on  each 
side  a  flagged  footway. 

But  the  extraordinary  height  of  the  bridge  forms  its  most 
attractive  feature.  From  the  foundation  of  the  main  pier  to 
the  spring  of  the  large  arch,  is  72  feet ;  from  the  spring  to 
tfaectown  of  the  arch,  is  72  feet ;  and  from  the  crown  of  the 
areh  to  the  parapet  wall,  is  13  feet ;  making  in  all  157  feet. 
From  this,  to  obtain  the  height  for  the  ordinary  water  level, 
we  must  deduct  that  portion  of  solid  masonry  buried  beneath 
the  waves,  which  makes  the  observable  vi ailing  130  feet; 
this  being  (I  speak  from  memory)  about  20  feet  higher  than 
the  justly-celebrated  bridge  of  Sunderland. 

In  the  construction  of  this  gigantic  erection,  no  expense 
IB  spared.  The  stone,  which  is  a  hard,  durable,  well- 
coloured  free-stone,  is  obtained  from  Pensher  quarry, 
^tnaled  about  a  mile  south  of  the  place,  the  property  of 
the  Marquis  of  Londonderry,  and  the  outer  quoins  of  the 
large  arches  will  be  composed  of  granite.  The  foundations 
both  for  the  abutments  and  piers,  are  based  upon  solid 
rock,  to  obtain  which  advantage  it  was  necessary,  in  some 
instances,  to  excavate  to  the  depth  of  40  feet. 

The  bridge  is  formed  with  turrets  above  the  piers,  which 
will  add  greatly  to  its  strength  transversely ;  the  parapet 
walls  will  be  very  substantial,  and  care  has  been  taken  by 
Mr.  Harrison,  the  able  engineer,  to  make  the  erection  not 
only  eafe,  but  durable. 

'  Notwithstanding  that  Mr.  Gibb,  the  contractor,  has  had 
abottt?  200  men  at  work  for  the  last  12  months,  the  bridge  is 
Ear  fi<Ofn  being  completed.  All  the  pillars  are,  however, 
ready  for  the  arches,  and  some  of  the  arches  are  in  pro- 
gress, particularlv  the  one  over  the  valley  on  the  south.  At 
present  the  first  impression  of  a  stranger  visiting  the  works, 
must  be  one  of  astonishment,  on  account  of  the  unusual 
height  and  massive  description  of  the  requisite  framework. 
The  stone  blocks,  and  other  materials  are  raised  to  their 
destined  positions  by  means  of  a  steam*engine,  and  the 
othet  Inachinery  for  carrying  on  the  work  is  of  the  best 
description. 

The  scenery  around  the  bridge  is  of  a  bold  rocky  character, 


the  Bfeep'bante  belhg'wdl  W^doded.  On  the' north  rfde  the 
scenery  is  more  tarme,  consisting  -principally  of  at<al4e'  or 
grass  land.  The  bridge  by  the  mer*  line  ttill  be  aboi!iti<8ix 
miles  from  Sitnderland^  eight  miles  fifom  SoutlcShi^lds^  and 
feight  miles  from  the  city  of  Durhafii.  The  iatid'  on  the 
south  side  is  the  property  of  the  Earl  of  Durham^  and  div 
the  north  side  of  John  Bouleot,  Esq.  The  Junction  bridge 
will  not  only,  as  already  observed,  present  a  iln^  object  in 
the  landscape^  but,  being  in  so  elevated  a  situatfon,  will 
command  many  interesting  views,  amongst  others  of 
Lambton  Castle^  which  is  only  at  a  short  distance. 

Having  thus  briefly  noticed  this  splendid  wofb  of  art, 
which  will  be  a  lasting  memorial  of  the  skill  and  pnbhe 
spirit  of  those  gentlemen  under  whose  auspices  it  is  in 
course  of  erection,  it  occurs  to  me  that  I  may,  before  taking 
leave  of  the  subject,  not  improperly  throw  out  a  hint  to  the 
spirited  Directors  of  another  great  public  undertaking. 

It  is  a  matter  of  notoriety  that  the  arrangements  for  some 
time  contemplated  between  the  Directors  of  the  Great 
North  of  England  Railway,  and  the  Newcastle  and  Carlisle 
Railway,  to  cross  the  Tyne  by  the  same  hridge,  uwst  nf 
Newcastle,  are  now  broken  ofF,  the  nature  of  the  country 
rendering  it  impossible  to  obtain  the  requisite  levels  for  & 
locomotive  line  by  both  companies.  It,  therefore^  follo^M 
that  if  the  Great  North  of  England  Directors  adhere  to  their 
Parliamentary  line,  they  must,  at  a  great  expense,  etiect 
bribes  over  the  Wear  and  the  Tyne,  expressly  for  the 
transit  of  ^eir  own  locomotives,  carriages,  and  trains  Now 
the  nature  of  the  country  around  Schincliflfe,  near  Durham,, 
jiresents  physical  obstacles  which  can  only  be  surmootft^ 
by  embanking  to  an  extent  almost  unprecedented  im^  tihe 
history  of  railroad  formations,*  and  which  will  Tequire«ii 
more  than  ordinary  outlay  of  capital ;  and  the  dame  reti^avk 
applies  to  the  neighbourhood  of  Gateshead. 

It  therefore  occurs  to  me  (and  I  throw  out  the  suggti^ttoii 
with  respectful  deference  to  those  who  are  better  acquainted 
with' the  more  minute  details  than  I  can  pretend  to  be) 
that  some  plan  might  be  devised  by  which  the  Gfeal  N^ortfc 
of  England  Railway  should  cross  the  Wear  over  the  Junetlo« 
bridge,  (of  which  I  have  given  a  brief  desetiption,)  "aiid 

*  Oo  the  section  we  have  of  the  Great  North  of  England  Railwajr.we 
have  not  observed  these  difficulties;  our  attentlun^  however,  has  been  more 
pHfticutarly  called  to  the  other,  or  southern  part  of  the  line,  from  Hurw^niK 
to  Y4>i4&,'  which  i«  dMlifigu»»hed' for  the  appareht  atos«ii€«'0<'dilCio&UiG».-^  Jt^o^ 
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acfoss  the  Tyne»  at  tKmie  eligible  poHiiionfemif^fN^vfi^e^ilef 
«ay  abcmt  Bill  Quay.  True  it  is  that  .sruch  a  plan  would,  if 
iidopted^^as  all  ihotse  at  all  familiar  with  the  countrymufitat 
oace  Bee^-^^'inake  the  Great  North  of  Eoglaud  line  much 
longer,  but  to  what  extent  I  do  not  exactly  know.  It  would 
aba  ireiider  necessary  a  short  branch  from  the  .bridge .  at 
Bill  Quay  (or  whatever  point  on  the  Tyne  might  be  fixed 
upon)  to  Newcastle.  Still,  looking  at  the  amazing  expense 
that,  would  be  thus  saved;  considering,  also,  that  in  a 
locomotive  line,  a  short  additional  distance  is  not  of  very 
serious  cofisequence,  it  does  appear  that  what  I  have  now 
anggested  'm  worthy  of  serious  consideration  by  the  parties 
interested. 


Sheffield  and  Manchester  Railway* 

TO    THE    EDITOR    OF    THE    RAILWAY    MAGAZINE. 

i 

Si»,— My  attention  has  recently  been  directed  to  the 
opposition  made  to  the  Sheffield  and  Manchester  Railway. 
I  think  the  individnals  alluded  to  are  mistaken  in  their  cvA- 
^ulations.  It  appears  to  me,  that  at  the  present  infantiiie 
Btage  of  railway  existence,  the  safest  method  of  reasoning 
w'^h  restpect  to  the  profits  is  by  analogy.  We  will  therefore 
suppose,  for  the  sake  of  argument,  that  the  cost  of  formation 
of  the  Liverpool  and  Manchester  line,  and  the  Sheffield 
and  Manchester,  are  the  same,  in  proportion  to  their  lengtji, 
say  lor  the  former  700fl^)OL,  and  for  the  latter  one  million. 
Now  it  is  evident,  from  the  returns,  that  if  the  Liyerpoplapd 
Mai^t^hester  Hallway  carried  the  whole  of  the  p9#seiigei;i, 
mercihaadize,  and  coal  which  pass  between  the  two  ternuni, 
m  the^Sbeffield  and  Manchester  must  do^  the  annual  receipts 
at  the  present  time  would  be  as  follows;  that  is  to  say, 
pa$«ei9g^rs  HO,000/L,  merchandize  and  coal  90,000/.,  but  the 
water  conveyances  take  three-fourths  of  the  whole;  there- 
fore 90,000/.  X  4«»  360,000/.,  what  the  produce  of  th^  I^Vier  • 
pool<  and  Manchester  Railway  would  be  at  its  present 
chai^efe«  supposing  it  carried  the  whole  of  the  merchatidize 
and  coals ;  but  it  is  likewise  evident,  that  the  charges  on 
the  Sheffield  and  Manchester  line  will  be  just  double,  in 
proportion  to  its  length,  what  they  are  on  the  Liverpool 
and  Manchester,  owing  to  there  being  no  canal  competition; 
therefore  360,000/,  x  2  «  720,000i,  the  produce  of  nierchan- 
di^  and  coals,  supposing  the  whole  to  pass  by  railroad  at 
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the  price  that  will  be  charged  on  the  Sheffield  dtid  Man- 
chester Kne ;  this  added  to  140,000/.,  the  passenger  pro-^ 
duce,  -  860,000/.  Now  it  is  likewise  true,  that  if  %he 
charges  for  merchandize  and  coal  were  double  the  present 
price,  the  expences  would  be  little  more  than  one-third  of 
the  whole,  say  300,000/.,  which  will  leave  a  balance  'of  80/.-* 
per  cent,  per  annum  on  the  supposed  capital. 

Now  I  think  it  may  fairly  be  conceded,  that*  when  the 
Sheffield  and  Manchester  line  is  well  established,  that  at 
least  one-fourth  of  passengers,  merchandize,  and  coal,  in 
proportion  to  its  length,  will  pass  between  the  two  termini, 
which  now  pass  between  Liverpool  and  Manchester;  andif 
this  be  admitted,  and  the  cost  of  formation  does  not  exceed 
one  million,  then  it  is  clearly  proved  that  the  profit  to  the 
shareholders  will  be  20/.  per  cent,  per  annum. 

One  of  the  ShareholdeH3w 

Sutton  in  Ashjieldy  Nov,  15,  1837. 


Great  Western  Railway. 

(Continued   from  our  last,  page  356.) 
SECOND  SECTION. — MAIDENHEAD  TO  READING. — (12|  MIUE6.) 

The  works  on  this  portion  of  the  line,  although  consider- 
ably advanced,  are  not  of  course  in  so  forward  a  state 
as  those  between  London  and  Maidenhead,  as  the  nature 
of  the  earth-work  is  very  different.  The  Directors,  we 
believe,  do  not  anticipate  that  this  section  can  be  opened  90 
far  as  Twyford  (four  miles  from  Reading)  until  July  next^ 
and  to  the  town  of  Reading  itself  in  the  following  autumn. 
The  progress,  however,  already  made,  would,  we  think, 
justify  the  expectation  of  a  rather  earlier  completion  of 
this  section  of  the  line. 

*  W^e  have  never  had,  from  all  the  inforraation  we  could  collect,  but  one 
opinion  of  this  line,  namely,  that  it  would  pay  wdl.  Our  corvdifxmddtit, 
from  what  follows,  evidently  does  not  mean  to  bo^d  out  ^opensi  of  it  pfpfiit  of 
80  per  cent  It  would  be  unwise  to  publish  any  such  statement  of  prq&ty 
however  probable  it  might  be.  The  world  would  pronounce  it  to  be  one 
of  the  ranting  extravagancies  of  the  Eastern  Counties.  10  or  15  per  tienX. 
suit  our  present  sobered  reason  much  better:  die  first  (10)  is  that  w« 
believe  which  the  Directors  compute  from  the  existing  traffic.  If  our 
information  be  correct,  this  is  certainly  beneath  the  mark.  The  trafi&c  on 
the  line  no  doubt  will  be  very  great;  and,  as  our  correspondent  truly 
ol)serves,  having  no  rival  in  canal,  the  profits  must  be  out  of  jproportion 
large. — Ed. 
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Tke  bridge  over  the  Thatnea  at  Maidenhead^  fvom  whieh 
we  uow  Btart^  ig  to  be  of  two  arches,  and  constructed 
of  brick**  The  abutments  are  all  raised  above  the  water 
Imey  the  centerings  of  both  arches  nearly  fixed,  and  several 
courses  of  brick-work  laid  on  the  western  arch.  The  land 
arch^  on  both  sides  are  turned,  and  the  brick*work  gene^ 
rally  is  in  a  forward  state.  The  plank  walls  are  also  carried 
up  to  receive  the  embankment,  which  already  reaches  it  on 
the  eastern  side,  and  in  a  few  days  will  be  quite  finished. 

The  entire  distance  between  Maidenhead  and  Reading  i» 
divided  into  contracts  of  nearly  equal  length,  and  a  loco-* 
motive  engine  is  employed  on  each  of  them  in  forming  the 
ebibankments. 

From  the  Thames-bridge  approaches  (which  terminate  at 
22  miles  70  chains  from  London),  an  embankment  proceeds 
westwards  for  upwards  of  a  mile,  varying  in  depth  from 
96  to  20  feet  and  less.  About  two-thirds  of  this  (the  fur^ 
thest  from  the  bridge)  is  finished,  as  are  two  bridges  by 
which  it  passes  over  roads  to  Bray.  From  this  embank- 
ment a  fine  view  is  obtained  of  a  richly  wooded  country, 
with  Windsor  Castle  towering  proudly  in  the  horizon.  A 
finished  cutting  succeeds,  of  about  half  a  mile  long,  in  its 
greatest  depth  18  feet,  and  averaging  about  12  feet.  The 
soil  is  gravel,  mixed  with  sand  and  flints,  and  at  the  west- 
end  we  get  into  the  chalk,  which  overlying  the  gravel,  &c., 
in  the  embankments  hereabout,  give  them  the  appearance 
of  long  mounds  of  chalk. 

We  next  come  to  an  embankment  of  a  quarter  of  a  mile^ 
also  completed,  averaging  about  9  feet  in  depth,  and  passing 
by  a  bridge  over  the  road  to  Boyne  Hill.  This  is  followed 
by  a  cutting  of  nearly  a  mile  in  the  chalk,  its  greatest  depth 
20  feet,  average  1 1  feet,  and  crossed  by  a  bridge,  carrying  a 
road  to  Bray. 

An  embankment  succeeds  of  a  quarter  of  a  mile  in  length, 
and  from  20  to  11  feet  in  depth,  which  is  also  finished,  as 
well  as  a  bridge  for  another  road  to  Bray,  at  its  western 
extremity.  From  this  we  enter  a  cutting  of  about  3  miles* 
ih  length,  in  its  greatest  depth  31  feet^  average  about  15 
fecft,  through  the  parishes  of  Waltham  St.  Lawrence  and 
White  Waltham.  About  three-quarters  of  a  mile  of  this 
cutting  is  finished,  and  a  long  gully  is  opened  through  the 

*  We  wish  our  correspondent  had  given  us  the  particulars t)f  this  bridge^ 
whieh  we  hear  is  of  the  greatest  span  (two  elliptic  arcbea  of  120  feet  spaa 
each)  that  has  yet  been  constructed  in  brick. — £d. 
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chalk  for  half  a  mile  further,  Ute  sides  being  quite  perpen- 
dicular.   After  this,  for  about  a  mile^  the  ground  is  not 
opened,  but  the  cutting  is  partially  resumed  as  we  approach 
the  western  end,  where  the  full  depth  is  reached)  and  we 
come  out  into   the  open   country  upon  an  embankment, 
averaging  8  feet  in  depth,  and  extending  about  half  a  «aile* 
It  is  completed  for  about  two-thirds  of  its  length,  nearly  tip 
to  the  Ruscombe  Road,  which  divides  the  two  coBtracts> 
and  which  is  to  be  crossed  by  a  bridge,  now  in  course 
of  erection.    Beyond  this  the  embankment  is  continued  for 
a  quarter  of  a  mile,  and  we  then  enter  a  cutting  of  three* 
quarters  of  a  mile  in  length,  averaging  25  feet  in  depth, 
upon  which  a  considerable  force  is  working  from  both  ends* 
At  its  western  extremity  we  cross  the  road  to  Twyford 
(30^  miles  from  London),   the  village  lying  close  on  the 
north  side  of  the  line.    The  cutting  here,  which  is  in  gravel 
and  clay,  is  crossed  by  a  handsome  bridge,  of  which  tbe 
piers  are  finished.     A  little  further  on,  a  fine  open  view  is 
ohtaiiied  of  the  Loddon  valley,  from  the  embankm^at  whii^ 
follows,  of  upwards  of  a  mile  in  length,  and  20  feet  avefagj^ 
depth.    About  a  quarter  of  a  mile  of  this  is  completed  up  to 
the  river  Slade,  being  first  carried  over  New  Moor  jS^tream 
by  a  very  neat  two-arched  bridge,  parallel  to  which,  ^id  oa 
cither  side  of  it,  two  roads  are  carried  upon  low  arches  over 
the  same  stream.     The  bridge  over  the  Slade  consi^t^i.uf 
three  land  arches,  and  four  as  a  water-way,  all  of  which  aj?e 
nearly  completed.     It  is  of  red  brick,  the  arches  circulafj 
with  stone  quoins  to  the  piers.    A  little  further  on  the 
piers  and  fiank  walls  are  raised  for  a  three-arched  bridg;^ 
crossing  another  stream,  and  we  soon  after  reach  the  Lodd^ 
river,  a  beautiful  fresh  stream.    This  wUl  be  crossed  by  a 
bridge,  having  five  arches  for  the  wat^-way,  and  two  laip^ 
arches,  the  piers  for  all  being  brought  up  to  the  spring 
of  the  arches.     In  construction  it  resembles  that  over  thi 
Siaude.    From  hence  the  embankment  is  being  foroied  for 
aboiit  a  quarter  of  a  mile,  up  to  the  road  to  Whistley^green^ 
in  Sonning  parish,  which  is  crossed  by  a  skew  bridge  pf  fine 
dimensions.     From  this  point  a  finished  embankiaent  -i^Wr 
Ties  on  the  line  for  a  quarter  of  a  mile,  tiU  we  reach  .the 
high   ground  in  Sonning,  through  which  it  was  at.  first 
intended  to  tunnel,  but  the  line  will  now  be  carried  in  deep 
cutting.    This  extends  in  length  about  one  mile  and  three- 
quarters,  and  may  average  from  30  to  35  feet  in  depth..    At 
the  east-end,  about  half  a  mile  is  under  hand,  and  about  the 
same  length  at  the  west-end,  where  the  London  road  passes 
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over  the  cutting,  a  little  beyond  the  thirty-third  mile.  On 
leaving  this  cutting,  the  view  of  Reading,  Holme  Park,  and 
the  adjacent  country,  with  the  Thames  and  Kennet  rivers 
flowing  through  the  plain,  is  very  striking,  and  much  inte-- 
rest  is  excited  by  the  great  activity  shown  in  pushing  on 
the  works  at  this  spot. 

From  hence  the  line  proceeds  towards  Reading,  upon  an 
embankment  of  three  quarters  of  a  mile  in  length,  and 
averaging  about  fourteen  feet  in  depth,  which  is  completed. 
A  short  cutting  succeeds  of  about  eight  chains  in  length, 
and  varying  from  one  to  three  feet  in  depth,  passing  which 
we  come  upon  another  embankment,  carrying  the  line  across 
the  Kennet  River  and  beyond  Reading,  and  being  about  one 
mile  and  a  quarter  in  length  to  the  Caversham^road,  where 
the  contract  terminates.  This  embankment  is  of  a  nearly 
uniform  depth  of  about  twenty-two  feet,  and  about  one-third 
of  it  remains  to  be  completed  to  the  Caversham-road. 

A  temporary  bridge  is  thrown  over  the  Kennet,  by  which 
the  embankment  is  carried  forward.  The  abutments  for  the 
pierinanent  bridge  are  raised  above  the  water-line,  and  the 
construction  of  the  bridge  rapidly  advancing.  This  river  is 
crossed  a  IHtle  south  of  its  junction  with  the  Thames,  into 
Which  the  Kennet  falls  nearly  at  right  angles. 

The  crossing  of  the  Caversham-road  being  about  half  a 
mile  beyond  the  point  nearest  to  the  town  of  Reading  itself, 
the  station  of  the  Company  will  probably  be  fixed  in  a  mea^- 
dow  to  the  north  of  Friar-street,  whence  the  best  access  to 
the  tiown  will  be  obtained  by  a  direct  opening  into  the  centre 
of  that  street.  This  would  afford  the  most  convenient 
thoroughfare,  not  only  for  the  market-place,  but  also  for  all 
the  principal  streets,  and  would  not  be  liable  to  any  infter<- 
iiiptions  upon  the  market  and  fair  days,  which  occasion  a  very 
kirge  crowd  in  all  directions  about  the  Porbury  and  the 
Market-place. 

Between  Maidenhead  and  Reading,  the  number  of  bridges 
passing  over  or  under  the  railway  is  thirty,  of  which  nineteen 
are  finished  or  in  course  of  construction,  including  seven 
over  rivers  and  streams.  The  remaining  eleven  are  all  road 
bridges,  and  easy  of  execution.  They  will  all  be  constructed 
of  red  brick,  with  semi-elliptical  arches. 
■  Gradients,- — The  gradients  on  this  portion  of  the  line 
are  of  the  same  highly  favourable  character  as  on  the  section 
to  Maidenhead,  as  will  be  seen  from  the  following  table :— « 
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Places. 


From  Maidenhead. 

Level  .  .  . 

Rise  .  .  . 

iLeTel  .  «  • 

JFall  .  .  . 

Leveil  •  .  . 


Gradienu 
per  mtle. 


feet.   in. 


4    0 

•      • 
4    0 


Inclination. 


1  in  1320 
lio  1330 


Length  of 
Qach  plane. 


ms.  chns. 

0     10 
10       0 


0 
1 
1 


10 

40 

6 


Locality. 


»     >i 


Bridge  over  Thsioes,  &c. 
Wahham,  Ruscqmb,  HjveU 
Sonning. 
Oo. 

St.  Liawr^pce,  Reading. 


MaidenheAd  to  Beading     .    •    •    miles  12    66  chns. 
(Caverdiam  -road. ) 


Curves. — ^There  are  only  two  curves  in  thU  division  of  the 
line,  which  give  it  on  the  whole  a  southerly  direction-^ 

One  at  Bray  of  6*       I     m  ^     j* 
One  at  Sonning^f  ^  }  "'^««  «^»"«- 

In  the  entire  dist^ce  between  iiondon  and  Reading 
<S5i  miles)  the  railway  passes  through  twenty-;si&  parishesi^ 
intersected  in  every  direction  hy  roads,  and  very  populous. 
The  travelling  upon  the  w^tern  road,  ^particularly  between 
Reading  and  London,  is  known  to  b^  yery  great,  and  with 
the  facilities  the  railway  will  afiard,  theve  is  no  risk  in  as^ 
fiuming  that  it  will  increase  in  at  least  a  fourfold  degree.* 
With  the  attraction  also  of  the  Royal  residence  at  Windsor, 
now  made  doubly  attractive  by  the  interest  felt  for  our  youth- 
ful Queen,  there  can  be  little  doubt  that  of  all  the  lines  out 
<of  London  the  Great  Western  Railway  will  command  the 
preference  for  pleasure  excursions*  When  a  ride  of  half  lui 
faoiu:  will  land  the  holiday-folk  at  Sloughy  and  another  ten 
minutes  (at  the  utmost)  carry  them  on  to  Maidenhead  and 
its  beautiful  vicinity,  we  cannot  suppose  t^at  any  who  ever 
leave  London,  will  fail  to  make  frequent  excursions  on  this 
line,  on  which  they  will  find  no  tunnels,  and  may  be  whirled 
jalong,  probably,  if  they  wish  it,  at  the  rate  of  thirty-five 
miles  per  hour.  The  Directors,  we  understand,  have  con- 
tracted for  an  ample  supply  of  engines,  carriages,  &a,  for 
the  .opening  of  the  line,  and  some  of  them  are  already  on,  the 
ground* 

•  See  Railway  Magazine  for  October,  p.  254.^*The  Editor's  reports  on 
4h©  Great  Nortli  of  England  Railway. 
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Railway  Engitte  Protector, 

[Ws  have  received  the  following  description  of  an  inveo- 
tioD  to  clear  the  rails  of  obstructions,  from  tlie  inventor, 
Mr.  W.  Hawthorn,  of  Forth,  Newcastle.  It  is  the  simplest 
and  best  contrivance  for  this  important  object  we  have  yot 
seen.  We  must,  however  observe,  that  a  great  obstacle  to 
the  use  of  these  machines,  is  the  pitching  of  the  engine.  It 
would,  in  our  opinion,  be  advisable  to  do  away  with  the 
springs  of  the  engines  altogether.  They  conduce  little  or 
nothing  to  the  ease  of  running  on  a  railway;  nor,  as  we 
think,  do  they  at  all  save  the  machinery,  while  they  add 
considerably  to  the  expense,  and  prevent  the  application  of 
many  safe  and  useful  methods  of  clearing  the  rails  from 
obstructions.  Instead  of  putting  this  among  the  scientific 
notices,  we  have  deemed  it  of  sufficient  importance  to  form 
a  separate  article.— Ed.] 


KXPLAMATIOK   OF    THK   DRAWINO. 

A  is  the  front-end  of  a  locomotive  engine;  B  the  pro. 
tector,  connected  to  the  frame  of  the  engine,  by  the  joint  C, 
on  which  it  works ;  D  is  a  guide  for  the  back  part  of  the 
protector  to  slide  in;  G  a  steel  spring  connected  to  the 
protector  by  the  link  E,  by  which  it  is  pressed  down  with  a 
force  requisite  to  give  to  it  a  sufficient  firmness  to  remove 
any  loose  obstruction  from  the  rails ;  I  is  a  joint  in  the 
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protector,  by  which   it  clears  any  impediment  when  the 
engine  is  moviijj^.  b.ajckw^rds, .  j      ^  ^,,    ,,  .  w 


'  •'OBitRVA']fiom«-^To  clear  the  t'aild  from  bafgediigeJiftrf 
is: of  tMe  utrbost  condequ^nee  in  raliAJHiy  iccmitaiiiniMiQBia 
With  the  railway-  protector  af&xed  to  locontakisfBi'cb^fiiiSL 
nc>w  in  general  use,  a  necessity,  exists  ufikeel^niij^idtcdbooif 
t#o  inches  above  the  rail.  This  is  m^terofi  X'^^^  jite2 
mtich  as  the  efficiency  of  the  protector -^^in .  th^  retdovaifjif 
dangerous  impediments^  accidentally  or  desigrreilly':ltld{)tw 
the  track  of  the  engine,  is  thereby  greatly  deprecidtedid  Tli»«| 
feason  for  allowing  two  inches  between  tlie  prodlolorisliid 
the.  line  of  road  is  obvious.  The  proteclioi  bei^iiflltel}^ 
fixed  to  the  engine,  that  space  is  necessary. to^^^iredtrtlid 
appendage  from  coming  in  dangeroas<  contact  hrril^Tthef^tlii}^ 
from  the  undulatory  motion  of  the  d3achirie,'.ofteai.ificidatfeft 
by  irregularities  of  the  railway;  and  in  easeJof  ^^Inb 
proximity  between  the  line  of  way  and  \iiBi jutoiJbeMifikin 
those  ooeasional  Instances  where  the  »iid  of  a  raU^liBs^j^iaflttak 
up^ata  joint,  or  in  passing  the  potnts  'of  a  iCcbaBia^  ttae 
appendage  now  in  use,  so  far  from  coadiumq;  ^iKio'iqLfslg^ 
woold'  absolotehr '  increase  the  danger.-  It  ig^a^bfugUuiif 
desirabile^that  some  plan,  should  be  adopted,  whiqfa^'MuiBb'Bi 
ift^.made  to  run  so  close  to  the  rail: as  to  8W€!^  xM^'sMh^ohb 
well  as  bulky  substances,  will  giye-'Wily  an^^cjisitiidg^nflj^lii 
lisioa  wilik  such  impediments  aa'eanaot«;or>oughtnKit  tdlie 
t«iniMredv  Tho  subject  has,  bj^'serecsi  tegimrfnl,id)ft0n 
df»med-(tf  suf^dent  importanoe  to  engagki::imwcBt^^pdti&dt 
aaA'to  lacfeoi^plisfa  the  (kaired^sjjjcfctythfe^boxei&inn^ciiiidiir 
hm  been  designed^  •  Jt-willrbe  seei^ftbat^^ipnlt^ojBiaBsriifc 
abbrveiarraogemeut  ecmld  not  be.fiiflBly;£l«iditobdie4biiBi(  hi 
^cr^engkici  it  is,  on  die  contrary,'  cbrni/octediifeiili^ali^iJb 
j^iotyfwith  a  spring  pressure  upon  it,  tfacilrAyf  eaaUliiigriir 
to  tdiove  bade  and  rise  when  it  may  Gti^a]oe)(to(li[idieefH[ 
€^t^6t<with'8nch  an  object  as  a  started uiaiVoabi-riniiaii  iia 
th#  sketch.  -When  8uch^ob}ectiflr:pa8ii«dpth«i/aaiia3a|}CildBb 
spriijg  would  immediately  piaoe  the  pratdctiaiMi^itaiMilifd 
p^ition,  and  enable  it  to  remdre  Irdni't&k  Vaii:t£dl  iaos^ 
subdtanods.  .'  t  '.;;  -.lO'j  ni  ,i:>'>t 

■  t ■ '    ■  /I  I  I   I  1 1      mi    ii9mi^!^Ba^^^^^^^mammmt^m^m^i^iMi^li   ij|f.|  ."^o 
:  •  .       '        .  /  \    •  .\   '■'  ':':V,iiHAl  /d 

'  •    •  '  .  '  /*v    -^fc/t  Liu, 

II   .10/ 


Faccination.    By  the  Editor. 

.  In  consequence  of  tfae&cts  stated  in  our  last  on  that  subject 
being  eopied  into  tbe  ^  Times,''  an  individttal,  under  the 
sigmtme  of  ^  T.  M.,''  supposed  to  be  one  of  the  Vaccine 
EsUdiUshmeiit,  made  a  round  attack  on  it  in  the  way  pecu* 
Mat  to  himsetfy  that  is,  not  by  questioning  or  denying  the 
jEsets,  but  by  quoting  a  Report  to  Lord  John  Russell,  the 
Home  Secretary,  signed  by  Sir  H.  Halford,  Sir  A.  Cooper,- 
and  Drs.  Paris  and  Hue*    To  this  I  had  no  other  reply  to 

E*re  but  the  particulars  of  the  facts  I  had  stated,  which  I  did 
the  foUowing  letter,  which  appeared  in  the  ^^  Times  "  of 
the8tfa«ilt«  They  have,  of  course,  silenced  this  would-be 
baaisher  of  the  small-pox,  who  probably  thought  it  was  well 
to  ftabe  my  advice,  and  not  stir  so  rotten  a  subject  more.  It 
wiU  be  seen  that  I  had  been  guilty  of  no  exaggerations,  and 
tiuit'tbe  actual  case  is  really  worse  than  I  stated  it  to  be» 
«  Since  then  I  have  received  information  of  parties  who.  have 
tOBbanXfy .  died  after  having  been  vaccined,  and  of  others 
oilt  of  number  who  have  taken  the  small-pox.  Indeed,  it  is 
poiw  pretty  generally  admitted,  among  the  more  reasonable 
and  resoectable  part  of  the  profession,,  that  vaccination  to  be 
effeetuai  requires  to  be  renewed,  some  say  every  seven,  others 
evety  three  years,  which  is  one  very  long  step  towards  ad-* 
niitting  its  total  inefficacy. 

If  I  was  asked  why  the  small-pox  has  so  much  ^mintshed 
iaour  islaad  of  late  years,  I  should  answer,  on  account,  of 
the  improved  habits  and  cleanliness  of  the  people«-««c8useB 
vshicfa  have  banished  the  plague  and  almost  expelled  otihev 
diieaae%  as,  for  instance,  one  the  conseauence  of  the  follies 
•C  youth,  and  vitiated  desires.  It  is  prooable,  too,  that  this 
disease,  like  many  others,  the  alarming  cholera,  for  example^ 
which  have  had  their  rise,  sway,  and  decline,  without  any 
possibHity  of  explaining  the  why  or  the  wherefore,  has  been 
on  its  m^idian,  spent  its  virulence,  and  is  now  rapidly  de- 
dining.  Similar  to  this  last  view  is  that  of  a  gentleman,  Mr« 
C4  Diwrison,  who  has  done  me  the  honour  to  address  a  letter 
to  me  in  the  ''  Hull  Advertiser  *'  of  Nov.  10th,  on  this  8ub<» 

S:t,  in  consequence  of  the  notice  in  the  last  number  of  the 
agaadne ;  and  precisely  similar  are  the  opinions  of  thou- 
sands besides,  quite  as  competent  to  judge  as  any  members 
of 'the  mediciil:  profession.  However,  I  presume  to  offer  no 
hypothetical  views ;  I  simply  state  the  facts  as  they  occurred, 
and  leave  others  to  draw  their  own  conclusions  in  the  way 
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tl^e  most  a^re^bljs  ,to  then^.  Oipie.  thing  )  b^  to  ^d^  ns^mel^, 
that  I  have  no  pr^judi^ces  of  any  lind,  and  I  bai^  ^ways  heen^ 
thQ.st^^dy  advocate  of  vaccmation  until  the  facts  related 
forced  on  nie.^k  cpnyipti^n  that  my  confi^^^ce  }f^,U^  ^jQSqapyt 


TO   THE   EDITOR  OF   THE  TIMES**-^^.  S,  IfiS^T.' 

SiR^— ;In  your  paper  of  the  2d  instant,  you  quoted  from  ihe' 
"  Bailway  Maeazine,*'  which  is  under  my  direction^  a'  notice  oa 
the  subject  of  vaccination.     The  substance  of  this  article  is,  thatv 
"  I'oiir  out  of  five  of  my  children,  which  had  been  vaccinated  by . 
professional  men  at  dijSerent  times  and  from  different  subj^cit^,  ^ad 
taken  the  small-pox  naturally;  that  I  therefore  did  not  Q9juiaer  jl|, 
a  prevention  to  the  small-pox;  and  that,  from,  the!  viQTeiuie,wi£U, 
which  one  of  the  children  was  attacked,  I  doubted  its,p9^ex3'^  a^ 
mejiiorative."    I  also  added>  ^^  That  I  was  sq  thoroughly  cohyini^^ 
from  these  and  other  circumstances  which  hfi.ve  fallen  ugiper  i^y^ 
observ^on,  of  its  inefficacy,  as  never  to  peipit  it  in  ^ly.  family  1 
ajyain.**"/  ,  .    '/      .    ./    !    ^.-    r.i .. .-! 

,Xhis  simple  statement  of  facts  has,  it  seems,  given  "pain';*' to, an! 


hope  his  **  pain"  will  not  be  long 
regard  to  his  "  astonishment,^  by  which  I  suppose  he  mean^  fright,, 
I  teaj^  1  cannot  help  him  ;  but  if  he  is  so  terrified>t  a  mfere'him  ^ 
facts,  what  will  he  do  when  he  comes  to  read  the  '•  awfU.***^  trfej^jf 
shall  -now,  with  your  permission^  disclose  ?     ,  ,/•..,  ^ 

;  Previously,  to  making  this  ^'ai^ful*'  disclosure,  X.Tii^ay.be,.p^* 
mitted  to  observe,  that  I  am  not  in  the  profession,  and  im^ye^  no 
CQ^n^xion  with  it ;  I  consQqujBntiy  can  have  no  prc^l^dici^  vUic%h, ' 
indj^d,  I.  leave  to ,"  T.  M«/*  and  vaccinia  advoca^?.,^,  ^iP^^iif^f'^ 
a^cl^  that  all  the  parties  napiedy  except  ]\i^r.  Bolfe,,  Wi^  f  ^^^Vf;^. 
now,sjliye.  ^  The  jparticulars,  as  to  the  order  in  w|iich  m^.cmt^fi^ 
took  the  disease,  (which  is  that  in  whiqh  they  ,ar^,i>pw-9^t'  d^ij^f^ 
the  intensity  of  it,  and  the  gentlemen  who  vaccinia' toe^ 
had  from  my  wife  this  morning,  who  is  s^  far  better .  regislTsur  of 
svlqJx  matters  than  I  am.    The  ages  are  those  when  .^^hejj^o^  Jtlie^ 
sinail-pox.  '  '        '     '^  *      ^V      '    ^  i,   \     / 

,  Elizabeth.— Fifteen  years.  Vaccined  by  '^xl.V^r^^^^Jot 
Bristol ;  had  the  small-pox  severely,  was  blind  three  days;;  W,tieei\ 
eyef  since  weak  in  the  eyes,  and  a  little  marked  by  it.   '[    '  * * 

;  Gilbert,  two  years,  two  months;  Leslie,"  one  niQnth 
vaccined  or  inoculated  ;  both  had  it  lighter  than  jthe  r^^l' . 

Maria.— Twelve  years,  six  months.  Vaccined  by  Blr.^cAfe^^ 
of  Bristol ;  not  marked^  but  suffers  to  this  day  occa^qiaSiYSrim. 
swelling  in  the  ancles, ,  •  ,         t  .       I    ... 
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IEllen. — Six  years,  five  moDths.     Vaccined  by  Mr.  !l?rogley,  bfj' 
Hounslow ;  long  very  weak,  bilt  quite  recovered. 

Alfred. — Sixteen  years,  fonr  prionths.  Vaccined  by  Mr. 
Rol^  of  Bristol ;  long  very  weak,  but  qnite  recovered. 

Hannah. — ^Four  years,  six  months.  Vaccined  by  a  non-medieal  * 
man ;  did  not  take  the  small-pox. 

Spencer,  ten  years,  nine  months;  Edwin,  eight  years,  nine 
months.^«Both  previously  inoculated  tor  the  amall-pox  by  an  un- 
professional hand,  and  now  escaped  it. 

l^o  this  fine  proof  of  tiie  powers  of  vaccination,  I  shall  add' that 
<yf  John  CoUins,  now  a  clergyman  in  Antigua,  or  in  one  of  the 
West  India  islands.  He  is  the  son  of  the  late  Mr.  John  Collins, 
of  Ficarts,  Antigua,  and  was  a  fine  healthy  lad,  and  resided  with 
me  for,  I  believe,  nearly  ten  years.  He  had  been  vaccined,  as  I 
was  informed  by  his  relatives,  by  a  professional  man  in  Antigua ; 
but  at  Bristol,  in  1820-1,  took  the  smaU-pox,  and  had  it  so  badly 
aa  to  be  much  and  lastingly  marked  with  it. 

Of' my  own  family  I  may  observe,  that  the  efatldren  are  all 
remarkably  healthy,  and  that  neither  myself,  wife,  nor  either  of  our 
progenitors,  as  far  back  as  we  ean  trace,  have  had  the  slightest 
tendency  to  scrofula,  or  any  other  cutaneous  disease.  With  respect 
to  my  children,  this  one  fact  wiU  teU  its  own  tale — namely,  that 
out  of  eleven  births  there  has  aot  been  on&  death,  though  the 
ages. range  from  If  to  22. 

'Th$8,  f^  five  heaithy  children  of  our  houses  including  ColHns^ 
lituieined  by  almost  as  many  professional men^  not' one  escaped  tHe 
sinail-pox;  one,  the  only  one  thai  had  been  vaccined  by  a  non'[ 
prt^ssidnaifnant  did  char  it;  two  others  that  had  neither  been' 
vaccined  nor  inocukUed  had  it  lighter  than  either  of  the  fide  first; ' 
aiHd  two  ihai  had  been  inoculated  by  an  unprofessional  hand  escaped 
d^ogMer. 

On  facts,  such  as  these,  Sir,  comment  would  be  throwti  away^ ' 
Cohtraist  them  with  the  foBowihg^  statements,  to  which  «  T.  M.** ; 
hsCs  affiled  the  names  of  Sir  H.  lialford,  Sir  A.  Cooper,  Doctors'" 
Parils  and  H\ie,  all,  T  believe,  tied  by  office  or  otherwise,  to  adyo- . 
(iating.yaccination,  and  let  the  world  hereafter  place  its  confidence' 
ili  sucA  a  statement  if  it  can : — "If  300  children  be  vaccinated,] 
€fne  iffiU  be  susceptibk  of  the  smallpox  afterwards,  but  only  iti  a 
mild  and  perfectly  safe  form  ;  whereas,  if  300  be  inoculated^  C^lt^ 

If  ILL  aURELY  DI^JB." 

"On' the  almost  impious  audacity  of  the  Tast  four  words,  which, 
n6  d6ubt,  must  be  highly  convincing  of  the  truth  of  the  rest,  it^ 
mi^t  be  expected  I  should  offer  a  few  observations;  but  f  shall 
not,  beBeving,  as  I  do,  that  the  parties  pn  whom  €hey  are  fathered 
could  never  have  descended  to  such  superljative  nonsense.  Neither 
shall  t  trouble  myself  to  reply  to  the  paltry  ^solence  of  some  of 
*'  T.  M.*s**  remarks,  or  even  to  unmask  the  two  little  tricky  by 
which  he  has  endeavoured  to  conceal  the  authority  for  the  article 
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cpmplalned  of.  I  shall  n^ierely  recommend  to  his  notice  the  old 
adage,  "  The  more,**  &c.,  which  will  very  properly  apply  to  him- 
self and  vaccination;  and  though  he  may  either  be  afraid  or 
ashamed  to  avpw  his  nan^e,  he  may^  nexerthqiessy  provoke  dis- 
cussion that  may  open  the  eyes  of  the  public  much  .^lore  than  he 
may  wish.  However,  this  is  out  of  my  beat.  I  have  stated 
briefly  and  frankly  what  has  hapjpened  in  my  ^ouse.  Of  ^e 
almost  countless  similar  cases  that  I  have  heard  of  besides,  I.  have 
not  mentioned  one.  I  have,  therefore,  done  no  more  than  my  duty 
to  society,  and  cannot  be  accused  of  wishing  to  disparage,  the 
practice  or  vaccination,  however  much  I,  in  common  with  tliousands 
besides,  may  detest  the  mean  and  fraudulent  practices  by  which 
the  truth  is  often  kept  back  or  misrepresented,  for  the  purposes  of 
bolstering  up  fashionable  whims  and  lucrative  deceptions. 

I  am,  Sir,  your  obedient  servant, 
Nov.  6.  John  Her^p4ti{.    . 


REPORTS. 


!■.     rl. 
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.$psciAif  General  Meeting. — ^W*  U«  Sims^  Bsq.^  in  the 
Q^. — The  J^ireotors  having  convened  the  present  l^eci^ 
Qeneral  Meeting  of  the  Company,  in  t(ie  e^erci^  .of  a  disr 
cretionary  power  conferred  upon  them. by  the. Legislatujce,,  con- 
sider it.  their  duty  to  explain  more  fully  the  sulijects  ^^le^red  t^ 
in.,  (be  notice,  which  has  already  made  known  to  thie  pi^p^efors. 
tbe  specific  purposes  upon  which  they  are  now  assembled  Xo^ 
<^bera>«. 

In  confining  their  |Leport  to  the  two  points  of,  bosimes^,  men- 
tipi^ed .  |n  .  the  notice,  ^which  has  been  duly  adv^rti^,}  the 
pirectors  are  only  fulfilling  the  injunctions  of  the  same  authority 
Vhich. enabled  them  to  convene  the  meeting;  the  120^)^  cilause.of 
th^  Act  5  and  6  William  iy.,.cap.  I07»  providix^  tha^  '^  na 
Ijoisiness  .shall  be  transacted  a);  any  Special  <3reneral  Meet^ng^  other 
t^n  the  bpsiness  for  which  it  sh^  have  ,))een  called." 

The  privilege  of  borrowing  money  under  certoin  .f^e^itrjjctiQjif 
was  n[ientioned  in  the  last  Report  of  the  Board,  with  a^^in^matipn 
which  seemed  to  receive  the  unqualified  a^rovfd  of  theprc^prietors 
t^en  present,,  that  it  might  be  advisable  to  ta^e .  i^arly  stj^pft  fojc 
^tpaing  your  Directors  with  distinct  authority  to  ^e  j^  pA  \ovfi 
the^ount  permitted  by  the  Act,  £vt  such  a  rate  of  ya^rest^^.i^^d 
upon  suph  general  ponditions,  as  mighi  ^ppe^  tp  theni^ost  bep^« 
dcial  to  the.intei^ests  pf  the  Compafiy. 

The  powers  and  stipulations  alluded  to>  aife  comprised  fn  danaea 
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637,  239,  24-4,  and  247,  of  5  and  6,  WUliam  IV.  cap.  i07,  wMcK 
will  be  read  to  the  prc^rietors  at  this  meeting,  for  their  informa- 
tion. 

The  rights  and  privileges  of  the  parties  lending  money  on 
mortgage  to  the  Company,  are  provided  for  generally  in  the  same 
^fnactments^  and  further  secured  by  clauses  242,  245,  and  246. 

It  may  be  here  stated  concisely,  that  the  Company  are  qualified 
to  liiake  an  order  for  borrowing  the  sum  of  833,333/.,  and  also  to 
take  up,  under  a  similar  order,  such  amount  in  anticipation  of  the 
IHiture  calls  of  the  proprietors  for  the  capital  of  2,500,000^,  as 
shall  not  exceed  the  amount  of  all  the  calls  still  remaining  to  be 
made. 

The  Company  nkay  empower  the  Directors,  if  they  shall  think 
proper,  to  stipulate  periods  for  the  repayment  of  the  money  to  be 
borrowed,  and  in  case  any  of  the  mortgages  shall  be  paid  off, 
there  existd  a  discretionary  power  to  raise  the  amount  again  in 
Keu  of  the  money  so  repaid.  The  form  of  debenture  also  is  recog* 
ttised  and  regulated  by  the  Act. 

The  Directors  now  announce  ''that  a  sum  exceeding  l,250,000il 
hi  respect  of  the  money  authorised  to  be  raised  by  subscription  for 
tiie  purposes  of  the  Gretft  Western  Railway,  has  been  actuaUy 
raised  and  pdd  up,"  and  they,  therefore,  submit  to  the  determina^ 
tion  of  the  meeting  the  propriety  of'  making  the  requisite  orders 
for  borrowing  the  respective  amounts  of  833,333/.,  itk  addition  to 
the  capital,  and  of  1,125,000/.  in  anticipation  of  calU  i^tffl  te* 
maining  to  be  made  on  account  of  the  capital.  The  proprietor^ 
may  rely  with  confidence  upon  the  exercise  of  ali  due  ciElution,  anti 
of  the  best  judgment  which  the  Directors  can  apply  to  the  tenhi^ 
a(nd  conditions  oif  any  loans  which  may  be  tendered  to  them. 

'This  meeting  has  al^  been  made  special,  to  take  into  cohsiderk- 
don  whether  it  be  advisable  to  invest  your  Directors  with 
authority  to  conclude  an  arrangement  proposed  with  the  Chel- 
tenham and  Great  Western  Union  Railway  Company; 

'  The  nature  of  the  proposed  arrangement  may  be  briefly  stat^ 
to  consist  of  a  conditional  bargain  to  take  their  ndlway  from 
Swindon  to  Cir^hcester>  including  all  necessary  stations  and  othet 
buildings,  on  lease  for  a  period  not  exceeding  ten  years  after  it 
shall  have  been  completed  by  that  Company  for  the  conveyance 
of  passengers  and  merchandize,  paying  an  annual  rent  of  17,000/L 
for  all  tolls  and  rates  to  be  levied  thereon,  and  for  the  excluMve 
rights  of  property  in  the  line  during  the  continuance  of  the  lease*: 

The  objects  of  this  arrangement  are  to  secure  the  immediate 
construction  of  18  miles  of  continuous  railway  from  the  Great 
Western  Bne  towards  Cheltenham,  Gloucester,  Stroud,  and  other 
adjacent  towns,  which  will  embrace  their  traffic  with  the  metro- 
polis iA  a  direction  equally  favourable  to  all,  besides  giving  great 
facilities  in  their  general  intercourse  with  the  west  of  England. 
The  certainty  wiiich  such  a  bargain  would  ^ve  ta  the  pro^ 
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ftpMom  of  the  CMtmhAaramL  Graai  W^vtBrnUBic*  ^Raihniy  of 
a  beneficial  i«tufn  for  that  expeadilww^  iviU  aMBethewalRe  ^ 
Iheir  «toeky  ami  cfiisiife  the  dae  paynent  of  the  eaUa.  The 
Diraetoia 'cf -thia  €aHqMMMrl»aire.1>eaift  aarittredlfaUb  tlif  ^bgj^  hm 
alieadf  hean  Boarkad  ititb  the  appvobaliea  oft  <  tei  pMinte  •£ 
eotdkl  Gp^peratioa  fionv  tnanir  who  kad»  oniaaalodr  .atheir 
grounday  fonnerly  olyected  to  the  iiiideiteki«9* ; 
.  Th^  fiitenoe  firom  Chekenhaan  te  Cirenaealcr  jtrjMdJr 
irith  aa  cBidleiit  tarnpihe-foad. 

Thane  m  ererf  veaMUDMe  friMatid  4if  belief  that  ihe/t»flfai  tnoi 
dm  put  of  the  nilmf  viU  letnFe  a  hk  profit  to  lihk;Cniui<iy» 
after  paying  the  rent  and  all  other  expentes  incideDtid  ta  .the 
huBlnefli ;  and  the  Direetora  of  Ite  G^ieHeahamia^HGbwatr Western 
Union  Railway  ComiMyBy  am  so  entifidyiindep  aahniiait  4Mui* 
Tv^mi  of  iQc^  A  remit,  that  they  deeire  to  aetain  tha  itptiaft  in 
tjbeir  handi  natU  six  months  {nrevieualy  to  t)m  eaasplcthin  .irf.  the 
zailwafr  whether  to  gMat  th«  leasi^  "or  retain;  the  line  in  tkek.owA 
hsKods* 

.  Inasarach  as  this  ama^eflMttit  must  he  eaotf Kphtnd  Ay  ithia 
CfliaiMBiT*  nither  as  s  aitwns  of  iasuriiir  the*  eanstiiaetifift  aif  ithe 
Bsiiwayv  tiiaa  as  an  o^peet  of  d&reel  gain  from  thaiuaa  >o£'thflt 
poEtioiifWhen  oaostruoledt  (the  chief  vintive  Mugrta,  aeqntot 
aifcittinnal  iwffie<m  neaiiy  SOmiksof  theCrreafcWaf^enrBailray^ 
fiur  e^ccaading  tiba  whole  proposed  realali)  Uie  Dliastsci»feei  mo 
takiGtinoe.iB^  reeontfaeBdagthe  progptietors  tOfaofaiesee  .in  that 
^anditioQ,  they  being,  liowenery  plaoad,  in  aU  4ther  mspeoto^  en  « 
perfeot  fHfuality  aa  to  further  reservations  of  right  ia  any  iMie  it 
be>execsited;batiaaenthe  twoOxnfiaiiieair.  >  u 

<  Theraiaada«seftttheaaaeBdadA0W^thWjyatenIV^cq^88» 
Iridcbtenafalaathe  Great  Western  Rajbssty  floOHMbiy*  toteaitar  iaso 
such  an  arrangement ;  and  Uie  Directors  consider  it  a  seasoosMe 
ahdrpradent  mode  of  administmBg. that Bwst«taiM» to> tbifr  JMportant 
bsaacb,  whieh  has  been  inyadably  HdvoeMd  hi  th^ir  Sanist  Aar 
foati^.anid  to  the  principle  of  whieh  ttha^^rieprialsnLvhaieeinliiiDrBily 
ei^ressed  tliflir  K»dy  and  fall  assent  •    i..  .im 

>  (Signed)  Vf.^JJ^^m9».€kgmmmi. 

Pntumntinei,  Bamkt  (ML  27»  1^9.-   •         -  :  "  ^t     ,  ... 

•   •    .M   .'•  .  •  •    .         ,  I'll  -I   »  t*f  ' h ' 


-•'        ♦!» 


The   feecoud    Half-yearly  General  Meetihg  v^k&  '\ilA  at'  the 
'  Msisomc   Hall,   in   Cheltenham,    on  "fVi&y,  ,  the'isJl'aAjr' of 
November,  1837;  William  HaNRy  Hyett,  lEiicL  li'lQie 
^  Chair, 

,  Jn.tl^e  laM  Report  prfsei^ed  to. the  ]pvffgmt/9ra^  ike,  Xfireotqija 
expressed  their. .Qpi^ion,.  that,  it  wpuld.not  be  poUttc.^  eng^tga  vx 
y^oxjlf^.j^c^ij^  farth^  ^v9/fio^  whii(&  ^.sefij^u^  4J!S^{ft^f  .jras 
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tspemlie^d  kj  inditfidttak'  iriipMtidmgfdia  intiaaA  fou  the  «HMla«| 
^  iiiihiHiycoMBtrtrial  twitrtet*'  .•-!'.•      ■■-•....<{  ^, 

MiThe  eonditiott  af>  ibe»irmliiig  and  iiianiilB6liiiri*9<.iiijbfeve9lB»'<*ntt 
tin  state  of  fHiUte  offeiit'hflwe  been»  froM  tlie  datecof 'tiiat-Bttpoti 
^■tilHaiialer  ]^aiAod^  'S«  idiwomfiigigg  to  tiie  pvoaeoitiott  4f  ^Uta 
ni^  HialnpstrDrnMom  hivre  been  umUe  to  makfi  any  mtttemi 
progrefls  in  the  undetteitiBg.  • 

.iMantf  ttfifiiig'i^cenUj  beooflM  more  abundurt,  and  p«blio 
credit  having  be^  oomparatively  efltebliehedy  yonr  Direotem  Jiorey 
for  mom^wi^kB  past,  occupied  themBeivee  in  maturely  aaneidiiifng 
"viimn^  aikd'  ie  'What  extent,  they  conki  eommenoe  aotiye  open* 
ti«n%'i«Hthithe  best  eflM  for  the  intoreete  of  tiie  pioprietonh( 
I  I'A^vetyigenend  impneenon  liaying  prevailed  heretofore  that  thU 
railway  should  be  oommeaced  at  Cheltenham,  your  IXIreetore  had 
dielineilefinititelystt  cmlfroan  Cfaditenhamaiid  Glouceiter^'thpoiigii 
fiifoiMiy.  to  SapfwiPtow,  the  strata  of  the  varioua  cuttings  ptfoved^ 
and- shafts  Sttfllc:ln'<8lB4)pertoB  Hill,  to  ascertiun  the  stimta  in  the 
oourae  of  Ihe  tunnel ;  and  Mr.  Brunei  has  reported  the  result  to  -be 
Bidre«licottfaglBg  than  he  had  reason  to  expect. 

>  (The slate  of  &e  tiaies  has,  however,  induced  many  of  thefaro-* 
prietoie  loi desire  that  the  operations  of  the  Conpai^shoui4.bfl 
Mmited^  in-the  ftret  instance^  to  the  completion  of  some  portioKof 
ths.linoy  which  f^ouid  yidd  an  adequitte  aindoertaintetunvforiAe 
oapitat  aqpeaded'  on  it,  duifng  the  progress  of  the  ^mainder  ^ v  and 
as  it  had  beea^-^iitil  fait%,  ivisry  generattyieonsideiedthab  that 
part  between  €helteiiham -^nd  Gtouoester  would  be  ^etimosl 
phitedfl«^  your  Directors  eonsider  it  necessary  to- exphdv^iil 
detail  the  grounds  on  which  they  have  arrived  at  a  diffetentroom^ 
dttsiott,  aad  wbMi  inda<^e  them  to  reemmnend  the  constroetien  of 
the  poslion'Of  ihe  line  from  Swindon  to  Cirenosster  in  ik^iittst 
lAaeai'    •  .      •  :>\  "    *\  ^u-' 

'"Yfkm  the  Glo«osst^and  Biraringhaas  Railway  shall  be^mnde 
te>Chel«i0Dham^  and  die  Bristol  and  Gioucestershire  \Railwa)r' shall 
Wsonadii;  tO"  Monehoose,  -  and  this  line  shall  be  eonqdetedy  itii^ta.  4S 
no  question  but  that  the  portion  of  this  line  between  ChdtesfafHn 
andvJfiNioaah<Mis«  wtiA  yileld  un  income  much  greater  than  any  other 
part  of  it;  for,  in  addition  to  the -London  traffic^  «oiBaiioii  td  all 
parts  of  the  line,  there  would  be  the  traffic  from  Birmingham  and 
the  north,  through  Cheltenham,  to  Bath  and  Bristol,  and  the  west 
of  Eoglaad/  and  between  the  towns  of  Chditenham  and  Qlofup^ster. 
The  traffic,  therefore,  on  that  part  of  the  line  would  producer 
according  to  the  evidence  in  Parliament,  20  per  cent*  upon  ihe 
cost  of  construction. 

Your  I>ireotors  consider  the  main  feature  in  this  undertaking 
to  be,  the  establishment  of  a  railway  communication  bet\i^een 
iBHHicesterifwre  and  Lohdoil ;  that,  by  kri  extension  of  the  Great 
WeslJeto  litte  fVom  Swindbnr'io  CirentH^lier,  93  oontltiaoifd  ttfil^'t^ 
this  c6mmmication  w(^ld 'be  ^liAMiSfhedi  l^t  no^te^  thaU'lD 
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line  would,  therefore,  go  on  any  part  of  ii  ooitlUmMlflr  wttiiPtiM 

Great  Western)  in  the  direetien  <^'  CuMfestor;  ^Mid  tbaA;'  this 

portion  >of  the  Um  would,  eonsequeotly, .  be  usefolfiaiheEpiiUM^ 

ftud  valuaUe  to  the  proprietors^ and  would  yidd aniuBiecfiflle^nd 

ao^pl^  return  for.  the  oiu:^ay.  •  •  .  ^    ;  .r  /...    /  i.  • 

...Xour  DirecteH^i  under  these  impreasiajKi»  desired > Mn  BitniMl 

to  revi^  hia  estimates,  and  to  report  to  them  the  otot^of  the  lins^ 

in  s^  i^ompiete  state  for  work,  from  Sw^idoB:  to  Giremestjer^ :  ami 

they  haye  received  from  him  the  follawiiG^'partimiheiB**^*  .  t :  j  j.: 

;  Cost  of  the  line  complete  from  Swiodoft  to.tlnB  aet  :  •  ^ 

off  of  the  Branch  Railway^^to  Cirptjoesten  Mid'o6     -r  .  j 

.,  I^e  BrsMvcti  Roilwajy,  to  be  fonqied  aenxafdingiorr 

,  Mr*  Brunei  6  original  plap^     •  .  •    .    •    .    , .  .  .£2Qd^50(li 

.    Add  for  contingencies       •    •     .     •,.»;».    ^  '-^^ki  fiD^QQ&^ 

...-.,.      .  ....'•  ...22ftB0Oi> 

>.C<>at.of die«u»e>iyithaB  the.impr»T0na«iils«iggetted  >*  -  <(>';.?(»; 

^^;u»by  further.  eiLpefi^ee^  adopk^. -eft  the^.GtNa^vj'^/'i'u:  mni 

Western  Railway,  and  which. Mr, thcxm^Mtoaa^ .  ' )  v ^> : .i^ >« |'> 

,:,r*<  f.iri^«a  liiiie^^ioa  for.  oo^tiBgAttfiiei  o^    «-.  ^."/^^t^  :fitf*i^iMOf' 

Your  Directors  hftiFe,.ft|fK>. canted:  tbelfttfiio^'aa^eitafaiifllwdw 
fiy^ex^f^  befi(Nre  the  f ai4iAmf»tey  Committees^  to«  ba  idiamoted,  for 
jt^^  purpose  <of  aseeitaining  Uie  pi^obsble  i#«ome  &n  this  poiiiaii  ^ 
j[^<9..1ina;  and  it  appears  tiiiat  ^t^  net  imov»^wmiJULim>$BfiQdLi 
i^t^r  dadimtiqg  th6  aanual  ^expeiiset^  weavrAndritair  amdxBuaixtB^ 
1(^^91^  iaec^M^g  to  Mr*  Bmuel^  esttmste* .  Thki>mcai>nffi  i  iii  tati* 
i}[|4^drO|s^. the  assumption,  thai  tbei»  iwoold  .be  rtwo?  paneigeitt  by 
thei,  r^lway  for  laae  n^w  iraveUmg^i  but  'yonrvfiiisflloBB,  ^nd^gmg 
^9m.t|Ke.^^tio  ^(.incDease  o&  the  liiias  now  'ispen^.bo^  ^  this 
country  and  abroad,  and  having  considered  the  evidence  gtmortiu 
^Pfff]fs^ni  ky  very  ccm^tent  9Ad.  ioldligeat.ffiit^ieasflSi^.ABJteithe 
|^bAbj[^.in^easeof  travelling  on  &is,li»ei»  leadtihefflteattpopulBlian 
q^  .^hetowns, apd di^ricts  oonnected  with it-r-feel  no Jraeit^iixm -in 
3.t^f i^g  -tibeir.  pppvieliofi,  that  the ;  pa8aei^er**tmffic  on  .this  jndbriP^ 
will  increase  in  a  much  higher  ratio  than  two  to  oneh<-  v  ^  •  . 

^.. On; these  gmund^,  r^nr  Dire^^tis  atrdngly  recommeod  ihet'im- 
i9^^di£tie  const^uiQtion  of  that  poitiim  K>f  the  line!  beizimeB  Swindon 
aud  Cirencester,  and  they  have  great  satisfaetiOR  ia  staftiiig,  they 
l^ve,(:r^9son  tOtbeli^ve  that.thi^  suggi^ion  has  been.^^neraliy  iwell 
cep^'^i^d  in  CM^nh/^ni^,QlQue^ter^afid.6trouil..\'' .   .<  >.•  <.>v 


pkia  ocf  ^peruJA&tB  -tw  the  propriM^rs^ '  a^  filirai^ftneiit  Swftb'  ih<i 
GteBttI)  iWeftenir  /Rsilimy^ltaA  'b^cn  ««ig^M«d^^  Ibr  yeiM^g'fb^'  tolA 
ttBobivalMB^ito'im^toftol  OB  iiie  liM  f rMn i  SwhlddA^tty  Cireb^tottejf^, 
«(hai'eoni|iktsdy  at  n^OOOi  per  atiMin^tli^  kMCJ^B  itiaitttdiiihg'tll^ 
BMd'fofi  a  tBRDB  ef  yeflfs. 

*.  YomXMMeton-doiieeive  that  a  net  ^ooine  far  dxceedin^  tlok 
WMflqay  be  safely  peUdd  npott^  iroiii  the  natund  tmffic  on*  ducfi  k 
line,  imd  were'011  tiM*  aeeount  very  mitrillliig  to  eoihiiiiit  thii  Ceiii«> 
pany  to  accept,  definitiyely,  a  rent  of  17,000^  per  anttmn,  wMch 
tvonU^  iD^tfaeiv  estiiaation,  involye  a  serioua  sacrifice  of  income; 
but  ihisy  oonaidered  it  to  be  their  duty  to  endearonr  to  'secnre  f&t 
the  proprietora  the  privilege  of  accepting  or  rejecting  these  tenns, 
at  a  more  adyaoeed  period,  when  they  thall  have  had  greater  expe- 
rience of  the  Hicreafle  of  tvavdling,  where  railways  have  been  sub- 
i^itnted  for  the  existing  nodes  of  transit. 

This  arrangement  was  reC(»nmended  by  the  Great  Western 
DiveobMsto  their  proprietors,  at  a  Special  General  Meeting  ccm- 
▼efied  in  London  on  the  27th  of  October,  and  a  resolution  wai 
passed  ^«nanimously,  at  that  meeting,  authorizing  the  Directors  to 
coudiitfl^  such  an  arrangement,  and  to  execute  a  lease,  if  required 
by-tlue-Gempany,  for  any  term  not  exceeding  ten  years;  and  they 
conceded  to-  thb  Company  the  privilege  of  adopting  ^  reje^ctUig 
this  arrangement,  until  within  ^  period  of  m%  months  priot'to  the 
opening  of  the  ndhn^  to  Ae  pnblie. 

Your  Direeton  deem  tbiil  proposal  iinportant;  as  affbrdihg  to 
dbliiie^l^prietors,  who  ttiay  have  an  iinp«rfeet' toowledge  of  the 
traffie  whi^  may  be  reasonably  anticipated  upon  this  line,  coiichi- 
flMT^Biadenee  of  the  vaiae<rf  their  Ifivestmentt  '^"'  '  - 
•  >€alb,'to  afae  exitent  of  something  VMnre  than  St>L  per  share,  wlR 
be  neqnired  fbr  the  eoapletion  of  this  portion  of  the  line,  on  the 
tMM  iaqpraV€ifll'e0nstruotion,.tbe  wliofe^^f  whieh  will  Ml  be'#ilnii(&d 
iuideriitln».  yiews-  and  a  hidfv 'and*  may  be  dniwn  Ibr'fiy  easjr 
inntahneBta;  and  your  Diteotors  will  not  require  anotiier  instalrtient 
on  tfae;9liai«B  for  some  montbe,  and  will  feel  it  their  dnf)^ 'to  ial!ie 
sibepa  ip  ,0coQrei  the  •genetal  payment  of  the  amears  on  th^  c^ 
akeady  ibade,it>efore  any  further  demand  is  made  upon  the  ^pro^ 
prietrnk    -    ■ 

fTthe-ttcoouiil^iBade  up  to  MUbummer  hi  compliance  >M^t3r  thfe 
tenkirf'of^e'  Aet,  sih^w  a^oensiderable  arrear  in  the  ptLyt^nt '6f  tM 
last^cdU^tbebgh  not  so  gvsat  aaf  migiit  have  been  reasonably 'atnfi^ 
o^Mlad, -ednsidering  that^U^beeame  paysMe  in  (3ie't&ld£%'i^>tK^  I$tt& 
monetary  crisis*  • '         /    .  -  •  •♦  -'      >  -^  — '  '^  -  '  • '' 

: .Since  IteseidiffianltieshsveiiisMppedrei,  the^ym^tir'ef  th^ last 
oalliharve  steadily  iaereased,' and  tiMy  amount  to'«ip#ilk'dfir  of'O^OOO?. 
sinkse  Midsammer  last* .  ,.:,•.' 

Asitontvaotsrfov  all  the^laiod'reqAifedlbr'theit&tlway  a»tfl<f  tiot 
be  completed  within  tfatt'term  prescribed  by  the^Aet  of  Fariittmlent, 


landowners  and  the  Company,  in  consequenoa'  aif^-thwdiiAy'VMlflf 
hu  been  aaavoMable  ifroM'  tlie  loaa^et  beftrtpei'advemd  b^'  J^^ur 
Diftelon  haytf  w  •doubt  tkai  Patfianiebt  iv^Ueonslder  It' jMt  'inki 
adranlngeottft  to  aM  partKS»  4iiat  the  power  givtt'fbif'tfiat^fNlVtMM 
should  be  extended ;  and  a*  the  engtoeer  hM  -HBpotted'feafc'tKfiWK 
dairiatkm  ftoai  liia  line  laid  dovra  intheperfeh  of 'S<i^pei«o*  ittigli4 
be  eventual! J  necettaiy,  the  nottoes  vequtnid  by  tfab'Bthndftig^iMmgM 
PailiaaMnt  for  an  appKeation  Ibr  an  aaieuded  ]llll'iii»  tii^  nfext 
ioiMt  and  which  oomld  not  be  delayed,  hare  been  ^t¥m  \ff  yoily 
Dtfeotots  on  their  own  reapomiblllty,  andihiey  nowr^li^^'youi^ 
aaactmi  to  that  proceeding. 

Statemeni  of  Accounts  t^io25tiJumh  l^^l"        ••  , 

Amottni  of  coital  xeoei?ed  as  deposits  of  2L  10s.  per  sbai«9  and  ». i  •  i    . . 

on  account  of  call  of  67.  per  share,  due  10th  November,  1836,  ~     • 

'  -vfthiniirest  on  arrears •    .  ii^^H  \^  X6 

||gr(lo«i«tt<seaiiit7«ftbetmi-iaia      ••«..••'•    <•  >  I7,0eo^'d'<'<l 

Expenditure.  .  ..       ,,„i    ,j 


l^ayments  up  to  Che  i25th  December,  1 330,  as  per 

UnCstateiMtat !    .    .  rt;W!l    0    tf     ^    "     *  '  *  "' 

AiyflMMis >om  84«li  AeoMsftetv  18W,  to  ihe>  ''  t">           '   *'  '<<) 

25/A JiMtf, .1837*  «i  i<             ,.>r;<"i  ii{> 

Engineering  aurvsying,  &C.       .    2,200    0    0  .    .      ,..,.,..     /,.,   i-.- 

Iaw  charges 1,000    0    0  . 

rHiiauieuuvy  expenses,  on  ac* 

. -000111  of tsaflciMMiks   «    .  ^         7  7=  6  -^  '"  ""*-P'' 

PriotiQg and advesiissaicDta.      *        ^'4    4  .  m  ii;  .i-m^k'u 

General  disbursements     .,    .    .       ^4  U  ..7  •              ,.-    ,  ..    >., .  nj.  v,  .i, 

On  account  of  compensation  to 

ifhd  Thames  ted  SeTcm  Canal               ''  ... .  v  .  -  i»/.     .:    iii 

Companj,  as  per  agrasnnBt^ .  .a^AOH  >>0'  O  >;'!'■,  ;.n>  .«i-i  ;jri 

4,«H>t<tyofthotiaBMWd  *    1. 17,6«0.  0  .0  <  93«W   4  ^^fi.    ilM6((»(U  11 

.,  .       "   -    •   *    /[u,']ini    i    i'>-'' 

SHEFFIELD,    A&UTQN-UNDEE-Lyji,«^.  Alf^    jtlA^H^^VK^lj;,.  / 

AflPORT  OR  THB  PBOVIBIO«AI>€k>MMiyTaB.-*A-/i^e'ftij|;ht'liinU 

Lord  Wfaamdiffe  in  the  chalr.^Tfae  sanction  ofithid  LegHHMM 
having  now  been  §^n  to  the  midfiitafciiig^'  Ibrnrhiah^iAiif^Ctbti* 
pany  faaa  been  focnied^  it  becomeB'the  d«ty  of*  your  CottUakiee^ 
when  surrendering  into  yMir  hands  the  nnpoMnt'  tt^CMit^^tiklf  >litt6 
been  fMnoviskmally  aepoeed  in  tbeni>  <0>laf  beiofe  y^uf  a  ^rief  siUtei- 
ment'oC  their  ppoceedingB  up 40  thia  peri^'tO'ii6ngtiAtt||tt6  yi4i 


yoiir/ujtttreproBpects*    . 

Xo  fidfiUiiig  Un»  duty,  your  Committoe  Jeel  tiba*  th^  ara  eaUed 
ufwrn  ta  isUfte  ibe  reaMXBa  wJbioh  kav •  indiioed  theM  to  make  goitoia 
aU«v«tioi}ft  ^^Beoti^g  the  termiiiiy  m  well  astlie  temnel  itoimgli.  the 
fliMPuniW  ^nd  iiie  iKM^nemeiit  of  ike  fanuich  to  Aahtoo-under* 
(fSriier  mi  Stei^ey  Bridge,  by  y^kkik  the  amoiwt  of  <^e  oapital 
i;eqvired  haa  been  considerably  dimimalied. 
^  I9  the  Hepont  of  tbe  Provkioiial  ComiMtleet  iaaned  on  the  S5fth 
ef  ii(wembfft$  i836»  the  amount  required  ibr  the  whole  waih  was 
f^Unated  at  on^  mUlion.  In  this  ^atkoate  waa  included  a  hvaneh 
of  2  miles  45  chains  in  length,  to  oonnecl  with  the  main  Uae  ^he 
towns  of  Ashton-under-Lyne  and  Stayley  Bridge.  Thia  part  of  the 
project,  for  want  of  the  cordial  anpport  of  those  who  appeared  to  be 
moat  interested  in  ita  auoceaa,  your  Committee  w^re  reluctantly 
oomf)elled  to  poatpone,  feeling  that  thev  were  not  juatified  in  peril- 
ling the  success  of  the  whole  project,  in  the  effort  to  engraft  upon 
it  a^  branch,  the  value  of  which  waa  not  i^reciated*  It  may  be 
added,  too,  that  thia  waa  a  very  expenaive  i^art  of  ihe  undertahing^ 
that  a  peraeverance  in  it  would  have  drawn  upon  the  Company  a 
fortnidable  Parliamentary  opposition,  which,  by  the  courae  pursiiedy 
haa  been  averted ;  and,  under  all  circumatancea,  your  Committee 
believe  that  they  hav^  not  compromised  your  interests  by  reatrictiog 
their  views  for  the  present  to  the  main  object  of  the  undertakittg*-.. 
an  object,  in  their  opinion,  of  too  great  importance  to  be  endangered 
for  any  seconday  consideration. 

It  was  contemplated,  also,  at  the  time  of  your  Committee^a  laat 
Report,  that  the  line  should  tenqinato  at  Sheffirid  m  ihe  oaAde^' 
market,  and  at  Manchester  in  Storenstreet.  It  was  found,  however, 
that  an  eligible  situation  for  the  Sheffield  terminus  could  be  formed 
in  the  Nursery  Gardena,  which  would  aave  the  great  cost  of  carry- 
ing the  line  to  the  southern  extremity  of  the  town. 
•  •  The  •'terminus  of  the  line  at  MiAchester  la  now  ftned  at  Chan* 
cery^hme,  where  it  joins  the  ManeheAer  and  Birmingham  line  into 
Manchester ;  and  in  that  Company 'a  Act  of  Par4iament,  your  Com* 
mittee  have  procured  the  insertion  of  a  clause,  entitling  them  to  the 
use  df  their  line  into  Store-street,  on  payment  of  the  legal  rates  of 
tannage  for  one  mile  only.  They  have  also  an  agreement  with 
that  Company  for  separate  stations,  &C  at  the  terminus: — and 
yourOolAittitUSe  flatter  themselves  that  by  these  arrangements  they 
have  secured  their  principal  t^eci,  viz. :  a  communication  with  the 
oemtresiaf  the  totv^n  of  MaMfiheatert  on  osueh  cheaper  and  more  ad- 
T««laigeau4  termaibr  the  Company,  than  by  the  conatruction  of  an 
independent  and  expensive  entrenoe  of  their  own. 

.  Itrwaa  adao  originaUy  iwtendedk  that  the  tunnel  through  the 
Summit  Ridge  shwikl  be  of  width  aoAeieiit  for  a  doable  line  of 
railway.  But  on  ike  auggea(|io»  >of  Mr.  Looke^  concurred  in -by 
Mf.  yigA<QtoB>  this  part  -of  theiv  pkna  haa  been  o^odified,  and  it  is 


^&8"  SHEFFIE£13^,  A»tlt6f9*'Ul«b!Al-LYKE, 

jll^pcmed  ih  form  the  tunnel,  in  the  first  instance,  for  a  single*  line 
of  ndls  only — suflknent  lafid,  however,  will  be  taken  for  the  subte- 
quent  construction  of  a  ileeond  tunnel,  if  hereafter  found  necessaay, 
parallel  to  the  firfiit ;  and  by  liiese  means,  as  explained  satisfactorily 
by  Mr.  Vignoles  to  the  ConHttiittee  ott  the  Bill  In  the  House  of 
Lfordfl^  the  tunnels  for  the  two  lines  will  not  be  more  Expensive, 
and  will  be  less  liable  to  the  possibility  of  accident,  than  the  original 
scheme  of  one  tunnel  with  a  double  line  of  rails.  The  saving  in 
the  estimates  produced  by  these  alterations  has  enabled  your  Com- 
mittee to  reduce  the  capital  of  the  Company  to  its  present  amount 
6£  700,00(^— which  sum,  they  have  good  grounds  for  believing,  will 
amply  cover  the  cost  of  the  undertaking  thus  modified.  Before 
proceediKig  with  the  measure  to  Parliament,  your  Committee  were 
most  anxious  to  avoid  the  expenses  of  opposition ;  and  where  opposi- 
tion could  be  obviated  without  sacrificing  the  Interests  of  the  Share- 
holders, they  endeavoured  by  honest  and  fair  treaty  to  reconcile 
conflicting  interests  and  to  idlay  jealousies,  which,  if  met  by  other 
fHan  eoHoiliatory  treatment,  might  have  excited  an  expensive  and 
harasnng  contest.  Your  Committee  are  happy  to  say  thkt  in  the 
eourse  adopted  by  them,  they  have  beeii  completely  successful; 
eusuiiug  ftTeBult  to  which  they  cannot  advert  without  satisfaction, 
^tof  haviug  carried  your  Bill  through  ail  its  stages  at  a  moderate 
ejLpeuse,'without  having  had  to  concede  one  point  of  importance  to 
the^utiderfttyog* 

^  '¥dKf^  CbtiAmitlee  now  proceed  to  lay  befbreyou,  under  gdn^ral 
hettds,  an  account  of  the  expenditure  of  the  Company— being  th^ 
MdalamovtUr^pald,  or  c(>Bti<acted  Jibr^  by  your  Committee,  up  to  the 
iMf  ^f  Octi0lierr'to  which  dote  thifeir  book^  were  made  up. 

outstoHdmg  daimsto  14eA  OcA)6er,  18S7.     '-     '       '-' 
i'-ataouiuiit  ol  jdepoBito  paid  da*  Sharod,   and  '^  "'"'    *  " 

,;    .  .    J       '       '  1      '  ^.ti'i      *itii  iix,      I   . 

<_   1.1    I  1'  , ,  .ii.i  w'^rn  hr>i  II 'i 

//..    .-^  Tobailanoeatt2ie€onpai]y*«  Cr.afler  '^    >    '«• 

payment  of  all  chnM    .        .        .  '^  d6fl,'9^'^4^   'SP 
(  '.To  tibis  bolaiioe  is. to l)e  added    *  '^     >■  '  >  '-^'-'^ 

I  .      .  -:  .'  banket's  iaterett^  inm  (tb0  •  -  -^^^  koi*.^ 

>  iSlst  Dou  ldS6i  «  iMiMen^'&'mO^'^^O'''^ 

,  .(  *!      .'    .    '  i'  ■  '•    <     't,     •      L"     -♦lUi  J^'  -      V  1. 

O.  Expendiime.  -  ^.i^  ^lu  «;  i^i.' 

By  office  expeiweft^tQieludiDgflalidriwtDScttretaiWB^  '^^  «'  '^  i^'<''*^  »«•' 
,:$|l^oiiery»  pofiita06>  ipet^  du^ga^noffioe' faiuv     ai'«:    i ' 


By  engioeenng    and    purveying,,  ificb^iing.  .eih 
gineers'  attendances  in  Parliament  eogsaArii^ 
maps,  plan9,  ffc^  for. the  u$«  of  Farliamew^  the. 
Board  of.  I)ireetors»  aurveyors^  engioeer^^  Sio^ 
and  plans  to  depoait     «... >    • 

By  law  expep9es>  ioduding  soUcitors'  bills^  feea  to 
counsel,  country  and  town  agents'  bills»  ^c.      » 

By  expenses  of  tra|Bc  tftkingy  serving  notioes.oa 
owners  and  Qfiieupie];s  pf  land,  getting  aisents» 
and  disb^rsement^qf  Committee^  &c«      •    •    • 

By  (expends  of  witnesses  in  London^  of  deputation 
on  the  Billy  and  travelling  expenses  of  sai^e 

By  Parliamentary  agents'  charge  including 
printing  of  the  Bills  for  Membersi  printing  ^ 
the  Act,  fe(e§,  *c • 

By  expenses  of  advertising,^  reports*  proi^>eciases» 

.   notice  of  applioftUon.  to  Parliament,  &e*       •    . 

Ni^tt  balance  tp  the  Cr.  of  the.  Company, 

,  .      i^ter.  the  payment  of  all  claims    ,    »    • 
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StlA 

Tour  Committee  feel  that  they  are  called  upon  tOi  offer  but.fem 
v^^ks  jggpon  th^  above  statement.  The  onl|[  it^m  wMcb  uppepurs 
I^ge  in  amount  is  that  under  the  head, of  <<  £9gwQei;ing  Ei^pim***\ 
TIusa  ^however,  when  the  length  of  the  line  to  be  surveyt^ia  iai/iim 
into  accouut,  its  dii^cult  natore^Ya^d  the  impi>rtan^.cif  'g^hlg 
before  Parliament  with  the  best  possible  route,  so  as  to  preclude 
th^n^pessity^.^d  the  expeuae  of  future  applications,  ibf  p^wan.^ 
deviate,  &c.,  eaq.  scajpely  be  considered  excessive. 

They  have  to  state,  in  further  explanation,  that  the  surveys  made 
iipdef  the  direction  of  Mr.  Vignc^es,- extend  over  a  period  of  nearly 
nine  months :  and  that,  in  the  anxiety  of  ywir  Comauttee  to  spar^ 
90  pfdna  or  cost  to  satisfy  themselves,  the  subscribers, 'and/lhe 
puhUc»  that  they  had  secured  the  best  line  which  the  country  afforded,. 
tbey^;weKe  induced  to  incur  the  expense  of  a  further  survey  by 
McJLofike,,  the  engineer  of  the  Grand  Junction  Railway,  gaining 
thereby  his  additional  concurrence  in  the  line,  which  has  now 
i^ecei^red  the  sanction  of  the  Legiskture^ 

Your  Committee  have  judged  it  most  prudent,  during  the  period 
which  has  elapsed  since  the  passing  of  thet  Act,  to. restrict  their 
attentioi|itO(  such  business  only  as  was  necessary  to  enable  them  to. 
lay  before  the  proprietors  a  statement  of  their  past  proceedings ; 
avd  to  be  guided  in  their  fntnre  efforts  by  what  may  appear  to  be 
the  wish  and  feelings  of  tibe  whole  body  of  pn^nrietors^ 

At  the  same  time  they  are  deeply  impressed  with  the  necessity 
of  sesmr|pg>  by  prompt  and  energetic  measures,  the  accomplishmoit 


489  stti##ilE»:ti^  /^mtAf^mbttt-tt^,  &e.     '^ 

o^  aa^  tmi^ailtkittg  hot  6ttlv  Valuable  to  tlie  iiupottttiit  dLit^Ictsr 
connected  mih  it,  bilt'irlMtdl^  ihejr  are  alsci  confld^lt  wtR  be 
profitable  to  the  ^ai«hoMci«.  '  ' 

The  first  object  towards'  irhic^  th^y  would  etiti'^eMi  yo«^  '^«.- 
operatioa  and  exei<tion»,  is-^ie  disfMEMMil  df  ^e  f^NffCd  ftdH^uiia^^-* 
pt^Kted.    In  urging  «pon  yon  such  exertion,  -y^mr  09teaiiit4ee  niiaiy 
be  exoased  for  eaUinlg  yodr  attentiem  to  ^  fe#  Imp^ffi^m  f^ttrtv» 
in  the  undertaking.    -  .    .u'/  , 

The  decision  of  a  €oniniittee  of  the  HOttse  of  Coinmdn!^  agdMif 
the  line  projected  1^  1^  Manchester  South  Unioa  Corhp^-hasy 
in  a  great  measure  secured  to  the  Sheffield  and  ManChteter  Cdm^ 
puiy,  so  for  as  raihray  communieation  is  oem^eifnbd^  tfie  tralRc 
fit>ni  the  East  and  Midland  CoHBlies  towiodi  MtocbesHer  aUd 
LiverpooL  Your  Committee  had  akeady  cakmlated  up^fr  tt  ^oiitoii/ 
both  of  the  merehaiidise  and  passengers  f^om  those'  counties,'  but 
the  adoption  of  a  line  from  -Manchester  towards  Londofr,  which 
leaves  those  districts  unprovided  with  any  better  nieans-  of  cbni*< 
munication^with  Mmichester  and  Liverpool  than^  those  wMch' had' 
previously  existed,  wiH  have  the  effect  of  bringkig  fh>ni^  thence 
upon  your  raailway,  a  considerably  greater  amount  of  traffic  than 
your  Committee  had  ventured  to  calculate  upon  in  thenr  estimate 
of  traffic.  In  your  Committee's  report  of  the  25th  November, 
1836,  they  were  anxious  not  to  exceed  what  might  fairly  be  pre- 
sumed to  be  the  rational  prospect  of  remuneration  to  the  sub- 
scribetsw  That  estimate  has  been  caveMly  revised,  iabldt^  ifldui*^ 
Comnuttee  are  satisfied  that  even  with  the  deducti<m  to  be 
necessarily  made  in  the  Ashton-under-Lyne  and  Stayley  Bridge 
traAo,  from  the  postponement  of  the  bnmdi  line  ^  thofe  A^w*^.^ 
the  gross  revenue  will  not  Ml  short  of  the  former  calcuhition. 
The  great  increase  In  the  consumption  of  coal  at  botk  eiids  of  the 
line,  and  especially  in  that  part  of  the  manu&cturing  district  at' 
the  Manchester  end  through  which' the  railway  x)asses,  promi^^'a 
large  iaugmentatioii  to  that  portion  of  the  revenue  which  Is  derfved* 
from  the  transmission  of  minerals.  ►   .. 

Your  Committee  cainnot  impress  too  sbron^y  upon  th6  iittbtitioii' 
of  the  shareholders  in  this  undertaking,  the  importanV  fe^Cl/off 'itST 
being  entirely  free  from  competition,  arising  eithiir 'fr^itf' other' 
railway,  or  from  water  communication,  and  the  Imf^tbha'teKfe  on 
account  of  the  nature  of  the  country,  df'its  ever  being  ipmic%^ 
to  such  competition.     On  the  Liverpool  and  Manchi^^it^^Mlii^^ 
the  carriage  of  merchandize  is  subject  to  the.  compet^k^tt  'oi^tiOrAe 
water  conveyances,  and  the  consequence  is,  that  a  vety  8|bl^^^'|iart 
of  the  income,  comparatively  speaking,  is  nlerived  from  that  i^lri^; 
while  the  whole  of  the  traffic  between  Sheffield  and'MancKyter.' 
and  upon  the  line,   must  necessarily  pass  along  the  |>rop6sea 
railway,  with  the  exception  of  that  trifling  poirtion  'which  ntity' 
possibly  be  forwarded  by  land  carriage  for  short  dist^ces.    '   ' '     ' 
In  conclusion,  your  Committee  venture  to  add  afew  Ot^^^iVatidnli' 


on  Qi(8  ^Dgton^rifig  pa^  of  .jrourpnuect  II  has.  h^m  nrgfd^ . 
aad  with  gj^t  ptsai^bUityr  tM  the  otfkultieB  Mfiiog  from  tW 
inequalities  of  the  country,  and  the  jB^gjiwwry  steepness  of  the 
gi»diQ9^  tbfoi^ghoul^  wiU  tspd  to  vender  this  raiLway  less  yalvaUe 
to  tim  subsepjiers  M«d  the  oommiuiity  than  it  wouhi  otherwise  bw^ 
h^Uf  .  The  gnuiients  upoa  this  line  are  eertainly  net  s«oh  as  will 
aUow  pf  the  laaximum  rate  of  tcaveUii^,  or  the  country  aueh  as^ 
will  warrant  the  minimum  of  expenditure  in  its  formation*  But  all 
impfovem^nts  are  eomparative»  and  the  improvement  upon  the. 
present  modes  of  eonreyance  is  greats  on  th^  than  on  most  other 
line^  and  the  outlay  less  in  c<Mnparison  to  the  benefits  eon£erred»« 
Itwoat  be  borne  in  mind  too,  that  the  question  is  not  as  to  this 
line  or  anotheri  but  to  this  line  or  none.  By  no  other  than  a- 
railway  oommanieation  can  the  approximation  of  the  two  important 
towns  of  Sheffield  and  Manchest^  be  aceomptished ;  and  your. 
Committee  are  quite  confident  that  by  no  other  line  than  by  this- 
cai^sudi.  an  object  with  the  coincident  advantages  meditated^  be 
80  fully  8eeured-^4md  the  question^  therefore,  now  is,  whether  the. 
inhahitanis  of  those  towns,  and  their  respective  neighbourboods» 
asr.well  aa  the  public  in  genexal»  are  suffidently  impisMed  with  thei 
gi^'Sdyantage  of  such  a  eommunicatioo. 
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aaiTtSR  SCIEKTrnO  association.— ^SfcCriOK  B.)— CIlKMlSTIt'r 
"  AN1>  MUTERAtOOT. 

[Abridged  ttcm  the  **Adisneum,^  by  a^Friend,  for  the  ^  Itaflway  Magatme.'**] 

Anthracite  Coal. — A  paper  by  Mr,  G.  Crane  was  read,  on  .the 
application  pf  Anthracite  coal  to  the  smelting  of  iron  ore  by 
means  of  £he  *'  hot  blast."  By  the  use  of  this  description  of  coal,, 
in  combination  with  the  application  of  the  hot  blast,  Mr.  Crane 
states,  thai;  a  paving  of  two-thirds  on  the  quantity  of  coal  is  effected^^ 
above  that  of  the  old  method  of  cold  blast,  and  coke  made  from' 
bituminous  coal;,  and,  also,  that  the  quantity  of  iron  smelted  in 
each  furnace  is  increasec^  from  40  to  50  per  cent^  in  consequence 
of  the  reduction  of  the  ore  requiring  a  much  shorter  time  with  the 
hot  than  with  the  cold  blast, 

Crysfallizq^ion  of  Metals  by  Galvanism.^-' A  paper  by  Mr. 
Golding  !Bird,was  read,  giving  a  description  of  some  experiments 
made  for  the  purpose  of  testing  the  accuracy  of  those  described  by 
Mr.  Crosse,  at  the  Bristol  meeting  last  year.  Mr.  Bird's  experi-' 
ments  confirmed  the  possibility  of  metallic  veins  being  produced 
by  reduction  oi  the  various  salts  containing  in  solution  the  metallic 
ba^.and.that  th^  mere  passage  of  the  electric  current  was  suffi- 


4Rt  %ctM»nno  ano  wiOttMKMUs  MtttmawMtu 

oiwi IQ {krodaotthe  reBult  witikaiit tbe  preienre of  polet*  >  NenHjr 
all  th«  principal  metals  were  experimeiited  ob,  and .  prodiio^4 
noiiar  imlto.  Tka  moat  extiaordinary  fiu^  eonaecked  with  ttiwtf 
ezperimenta,  is,  that  the  depositkm  of  Ae  eryaftab  was  not  tte: 
moat  flhnadant  at  the  metallic  .electrode,  but  waa  genaraOy  fomid 
moat  ptentifni  on  the  aoHiMM  of  plaater  of  PariSy  which  wna  oaedt 
for  teeoriag  aome  parta  of  the  i^ipatatva. 

Dr.  FmdMj  aeemed  to  entertain  lome  doabt  whether  thiaeffeet 
could  really  oconr  if  the  aolphate  of  lime  (plaater  of  Piria)  were- 
perfectly  pure*  He  considered  the  negative  efectrode  ov^t  to  be 
the  recipaent  of  the  metallic  crystals. 

.  Cornman  pf  Iran  by  Scdt  WaUr^^-Mx.  Haid«jr  read  apiqier. 
on  this  subject;  He  considered,  from  his  expertments,  that,  braiv^ 
protects  both  wrought  and  cast  iron  from  the  action  of  salt  wnter ;. 
and»  contrary  to  all  previous  experiments  on  electro*chemistry,  he 
stated  thai  the  brass  itsdf  remained  unaffected.  .    . 

Chemical  Adian  cf  Niiric  Acid  on  ilfiBteb.-^I>r.  Andrewaread- 
a  paper  on  the  singnUr  phenomena  produced  by  the  contact  of 
platinum  with  metak  exposed  to  the  action  of  nitric  acid.  In  soma 
cases  the  acid  ccipMes  to  produce  any  effect  whatever  on.  the  mfital, 
after  the  metal  has  been  touched  by  a  bar  of  platinum*  In  otb^ra. 
the  usual  effects  are  modified  in  various  ways,  the  effects  v^ing 
greatly  with  different  metals. 

The  result  of  these  experiments,  as  well  as  those  of  Mr«  Hartley, 
€%  th$  action  of  salt  water  on  iron  and  brass,  wei^  comAd/^Kei  tO) 
open  most  important  questions  respecting  the  laws  of  deetm- 
chemistry  ;  and  the  President  urged  the  attention  of  the  section  to 
further  experiments  in  elucidi^tion  of  these  apparent  anomalies*..    . 

Permentaiion  Produced  b^  JSledricU^^^A  paper  by  Mr.  Black 
Wias  .read,  stating  some  effects  produced  on  the  fexmeotation  .of 
sapcharine  fluids  by  thunder-storms.  The  specinc  gravity  of  the 
fluid  he  also  found  to  be  increased  by  the  same  cause. 

JVei^  Varieiy  of  Alum. — Dr.  Apjoha  made,  some  otis^ationa 
on  a  new  variety  of  alum  from  Africa,  of  which  he  exhibited  a. 
specimen.  This  variety  does  not  crystallize  m  octahedrons  as  the- 
alkaline  alums,  but  occurs  in  flbrous  masses,  and  splits  into  threads* 
The  protoxide  of  manganese  here  takes  the  place  of*  the  pobvuy.or 
of  ike  soda  contained  in  the  usual  kinds  of  alum.  Some  doubts 
wcjre  entertained  whether  or  not  this  were  a  true  variety  of 
alum. 

,ConstUuiion  of,  SaUs. — ^Professor  Graham  read  a  paper  on  tbe 
theoretical  constitution  of  salts.  This  was  followed  by  fhoine 
reoKfuks  by  Dr.  Clarke  on  a  method  proposed  by  him  for.  mpre' 
readily  introducing  the  atomic  theory  to  chemical  pupils. 

Hydro-oocygen  Gas, — A  letter  from  Profe:ffior  Hare,  of  I^ula* 
ddphia,  to  Dr.  Dalton,  was  read,  dets^ling  some  ejqieriments  wiHi 
the  hydro-oxygen  blow-pipe,  by  which  he  had  succeeded  m  fusing, 
la^e  masses  of  platinum.    In  tbe  letter,  the  professor  talpes  occa*. 


sibn'to'Db^T^e  that  the  liglit  dei^Ve^  ftcHn  the  bttrtiUg  of  hfdt^ 
oiygfen  gts  xm  lime,  generally  lnowti  as  the  iilvefitioR  of  Li^ut*- 
Drtnmnofnfl.'iirftB  originally  osed  by  himself,  and  is  det&tl^in  th0 
14*  vol:  of  *«  hillock's  Philosophical  Rfagarine."  > 

^  -CMhip&fUidnqf  Cast^nron  Smeked  by  the  Hoi  and  Me  (Md- 
J9&^.— ^Dr;  Thomson  read  a  paper  on  this  sabject.     The  diff^i«RHt  ^ 
irons  which  were  the  subjeet  of  his  analyses,  were  all  from  the  '• 
CJIa^gotr  ileM^.     The  richest  of  these  ores  contained  in  100*S8 
pkftey  b3'4f''of  carbonate  of  iron.     The  specific  gravity  of  iron 
sifl^lttjrfl^  the  cold  blast  is  lower  than  that  by  the  hot  blast ;  the  ' 
average  of  the  former  being  6-703*,  and  the  latter  7-062S.     Th« 
ailatysis '  of  six  different  specimens  of  cold  blast  iron,  gave  the 
folk)\<FHng  average  composition  c — Iron  91'i54  +  maganese  2*037  + 
carbon  3'855  +  silicon  1*177  +  aluminum  1*651,  with  a  small 
adtiihttare  df  magnesium  in  one  of  the  specimens.     The  compo?* 
wtion  of  hot  blast,  No.  1.  pig-iron,  obtained  by  a  mean  of  ^ve 
specitnens  was — Iron  95*58  +  manganese  -87  +  carbon  2*099  + 
silicon  1^086  +  aluminum  -422,  with  -792  of  magnesium  in  one  of 
th^'Spedraens.     The   atomic    proportions    deduced    from  the^e 
afltfyses  w'ouM  be,  9^  atoms  of  iron  and  manganese  +  1  atom  of  ■ 
cJtrbott;  silicon,  and  jaluminum,  for  the  cold  blast  iron;  and  6^ 
albttis  t>f  iron  and  manganese  4-  1  atom  of  carbon,  silicon,  and- ^ 
aluminum,  for  the  hot  blast  iron.     The  quantity  of  coal  consumed  • 
by:  the  process  of  smelting  one  ton  of  iron  by  the  hot  blast,'  Dr. 
Thbmsbn  stated  to  be  reduced  to  about  2  tons,  19  cwt.,  instead  of ' 
7  tbi*,  13  ewt,  required  by  tiie  old  method ;  and  the  produce  of 
iron  'from  each  furnace,   in  a  given  time,  is  about  double  the 
amount  by  the  hot,  to  what  it  is  by  the  cold  blast 

"This  paper  gave  rise  to  much  discussion  ;  some  persons  sjtating 
that,' notwithstanding  the  greater  purity  of  the  hot  blast  iron",  as' 
sho^i^n  by  Dr»  Thomson's  analysis,  more  waste  occurred  in  the 
process  of  puddling  and  refining  with  hot,  than  with  cold  bfest'  ' 
ii^h;-  ''^TKs  opinion  was  combated  by  Dr.  Clarke  and  Dr.  Thonisoii  < 
b<lt^il^e  understand  that  the  most' intelligent    iron»masters  affJhii" 
thiV  thte  result  of  their  experience  proves  that  greater  waste  always  ' 
ocenrs  with  hot,  than  with  cold  blast  iron. 

'  Antimrmial  Pigment, — Dr.  Trail  read  a  paper  on  a  new  antb- 
nooniitl'  compound,  applicable  as  a  pigment.      It  is  of  an  nltra* 
nia)*i]ie  colour,- and-obtained  by  adding  the  solution  of  fcnrocyanide  ' 
of  potassium  to  muriate  of  antimony. 

'jRwpfched  Safety  Lamp, — Dr.   Arnott   communicated  to   the 
section  tt  plan  for  an  Improved  safety  lamp  for  coal  mines,     it ' 
consists  'hi  conducting  atmospheric  air  through  pipes,  termiwating 
in  th^,  lantern,'  and  forced  into  the  mine  by  the  engine  used  fof 
venlilatiaD'. 

Aetwn  qf  Water  upon  Lead.— Mr,  Pearsall  addressed  some 
ob^rvations  to  the  section  on  this  subject.    He  stated  that  experi- 
ment!) had  been  formerly  made,  which  proved  that  lead  is  aeted 
VOL.  III.  r  r 
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upon  by  pVtfe  Watet,  though  saHne  waters  produce  no  effect.  S^rae 
vetent  coses  of  poifiK>ning  had  occurred,  which  appeared  to  oon&rm 
this  opinion'.  A  discusKlion  ensued,  and  some  persons  appeared  tx> 
tftiitik  that  the  lead,  when  pure  and  free  from  copper,  could  not  be 
acted  on  in  this  manner.  It  appecois,  however,  that  the  effect  is 
due  to  the  oxygen  of  the  air  which  is  ocotained  in  the  water* 

Compounds  of  Carbon  and  Jffpdrogen^^Froi&ssm  E.  Davy 
stated  that  a  new  bicarburet  of  hydrogen,  which  he  bad  obtained, 
when  enclosed  in  a  tube,  and  subjected  to  a  seiies'  of  sparks, 
communicated  through  platinum  wire,  deposited  carbon,  without 
any  alteration  of  its  volume.  The  residual  gas  he  considered  to* 
be  new.  It  is  insoluble  in  water,  will  not  ignite  with  chlorine,  but 
explodes  with  a  volume  and  a  half  of  oxygen,  and  yields*  one 
volume  of  carbonic  acid  and  some  water.  The  gas  therefor:^ 
appears  to  be  a  binary  compound  of  carbon  and  hydrogen.-^ 
Professor  Johnston  described  a  variety  of  hatchettine,  from  a 
coal-mine  at  Newcastle.  He  found  it,  on  analysis,  to  yield  three 
distinct  substances ;  the  most  abundant  being  a  binary  compound 
of  carbon  and  hydrogen. 

Eocpansion  of  Minereds  by  HeaJL — Professor  Miller  commtttn- 
cated  to  the  section  the  result  of  some  experiments  on  the  unequal 
expansion  of  minerals,  in  different  directions,  by  heat.  A  sfic6  of 
gvpsum,  which  was  a  portion  of  a  twin  crystal,  was  cut  perpen- 
dicularly to  the  direction  of  cleavage,  which  passes  through  both. 
In  consequence  of  the  unequal  expansion  by  heat,  the  two  portions 
of  the  twin  crystal  alter  their  form ;  and  the  artificial  section 
of  the  two  crystalis,  which,  at  the  ordinary  temperature,  forms  one 
continuous  plane,  becomes  distinctly  two  planes,  forming  a  very 
obtuse  angle  with  each  other,  and  meeting  in  the  line  of  junction 
Qf  the  two  crystals. 

Analysis  of  Organic  Substances. — A  paper  by  Professor  l/iebeg, 
on  the  ultimate  analysis  of  uric  acid  and  some  other  organic  sul^- 
stances,  was  read.  The  important  effects  which  result  from  urib 
acid  and  from  urea,  in  the  human  frame,  render  them  eminenHy 
deserving  of  the  attention  of  the  chemist  and  the  physiologist. 
The  predisposition  to  gout  is  closely  connected  with  the  presence 
of  these  substances;  and  it  is  unquestionaUe  that  they  are  the 
products  of  organization,  as  they  are  not  discoverable  in  any  part 
of  our  food.  Urea  is  one  of  the  substances  whi<^h  can  be  cotti- 
poiinded  by  art,  the  resulting  substance  being  precisely  similaor  to 
.^he  natiural  production  ;  but  the  complete  knowledge  of  the  nature 
of  the  composition  of  uric  acid  from  its  elements,  promises  to  b& 
qf  the  highest  consequence  in  medicine,  by  rendering  unnecessary 
the  use  of  external  agency  in  removing  human  calcuU.  ttimi  th^ 
Madder.  The  researches  for  this  purpose,  undertaken  ^conjointfy 
by  Professors  Liebig  and  Wohler,  are  not  yet  complete ;  but  =^b 
analysis  of  uiric  acid  has  pointed  out  sufficient  to  stimulate' to  fttf- 
ther  exertions.     The  decomposition  of  uric  acid,  with'  hy{>eit>idde 
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of  liead,  yields  oxalic  acid,  urea,  and  a  peculiar  substance  resemr 
bliBg  aUontoin,  which  is  a  compound  of  cyanogen  and  water ;  aud 
though  the  exact  manner  in  wliich  the  elements  unite  to  form  urie 
acid  is  yet  undetermined,  it  is  probable  that  it  consists  of  ure% 
xanthic  oxide,  cystic  oxide,  and  oxalic  acid.  The  syrabolio  for- 
mula of  its  elementary  composition  is  established  beyond  a  doubt 
tobeC4-N  +  H-l-0;  but  the  manner  in  which  tJiese  elements 

!•        4  4  0 

are  combined,  is  a  problem  of  the  highest  interest  in  medical 
chembtry. — A  report  on  organic  chemistry  is  promised  to  be 
drawn  up  by  Professor  Liebig  and  M.  Dumas,  for  presentation  to 
the  section  next  year. 

Specific  Heat  of  Alcohol  and  Nitric  Acid. — ^Dr.  Thomson  read 
a  paper  on  this  subject,  in  continuation  of  one  read  at  the  Bristol 
meeting  last  year.  He  confirmed  the  law  established  by  Petit  and 
Dulong,  that,  for  simple  substances,  the  multiplication  of  the  atoms 
by  the  specific  heat,  always  gives  the  constant  '375 ;  and  he  con- 
sidered that  for  binary  compounds  this  method  of  multiplication 
would  give  a  product  equal  to  '375  X  2.  The  evolution  of  heat, 
when  alcohol  or  nitric  acid  is  mixed  with  water,  he  accounted  for 
on  this  principle. 

Effects  of  Vegetation  on  Carbonic  Acid. — A  paper  by  Dr. 
Dalton  was  read.  By  numerous  experiments  made  in  hot-houses, 
he  had  found  that  the  quantity  of  carbonic  acid  was  precisely  the 
same  both  by  day  and  by  night,  and  was  in  no  respect  different  in 
quantity  from  that  of  the  external  air.  The  idea  that  vegetation 
was  necessary  for  the  purification  of  the  air,  by  decomposing  tlie 
carbonic  acid,  he  considered  unfounded ;  for  he  calculated  that  in 
5,000  years  the  respiration  of  the  animals  supposed  to  exist,  would 
only  produce  '001  of  carbonic  acid  gas,  in  our  atmosphere. 

Crystallization  of  Metallic  Copper. — Mr.  Robert  Mallet  read 
a  paper  on  some  peculiar  effects  observed  in  a  copper-mine  in 
Ireland.  He  has  discovered  crystals  of  metallic  copper  adhering 
to  the  timber,  in  the  mine  which  was  covered  with  water ;  and 
there  was  but  little  doubt  that  they  were  produced  by  galvanism. 
Some  specimens  of  native  sulphate  of  copper  and  iron,  from  tbfe 
same  mine,  were  also  exhibited,  which  appeared  to  present  some 
anomalies  in  their  composition,  as  their  analysis  did  not  agree  Witli 
the  usual  atomic  proportions. 

Colouring  of  Gun  Barrels. — Mr.  Ettrick  described  a  method  of 
browning  gun  barrels.  His  plan  consisted  in  mixing  one  part  of 
nitric  acid  with  one  hundred  parts  of  water,  and  applying  this 
mixture  to  the  barrel  with  a  rag  slightly  moistened.  This  is  to  be 
repeated  several  times,  and  the  rust  rubbed  off  with  a  fine  wire 
brush.  The  oxide  thus  formed  is  then  to  be  coloured  by  applying 
a  solution  in  the  same  manner,  consisting  of  one  part  of  nitrate  of 
silver  in  five  hundred  pai-ts  of  water :  this  is  to  be  I^epeated  several 
times,  and  the  barrel  then  to  be  polished  with  bees'  wax. 
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Infiiience  of  Earths  en  Vegetation. — It  was  the  opinion  of 
Chaptal  an4  Davy»  that  an  earth,  to  be  fertile,  must  be  composed  of 
silexL,  chalk,  and  caumine.  This  is  confirmed  by  the  experiments  of 
M.  Pelletiern  who  adds,  that  it  must  be  a  simple  mixture,  and  that 
the  fertility  will  diminbh  in  proportion  as  one  of  the  three  pre- 
dominates, and  liiearly  disappears  where  the  mixture  presents  the 
properties  of  only  one,  and  becomes  almost  immediately  sterile  if 
combination  of  the  earths  takes  place.  M.  Pelletier  recommends^ 
to^  ameliorate  th^  soil,  the  admixture  of  earths  of  different  natures, 
marling,  exposure  of  marls  to  the  action  of  the  atmosphere, 
ploughing  or  digging  (lea  labouresji  composts,  &c.  We  believe 
all  this  is  perfectly  conformable  to  the  practice  of  the  most 
scientific  agriculturists  in  the  neighbourhood  of  London.  It  10 
well  understood  by  them  that  fertility  consists  iu  the  mixture  of 
varieties  of  soil,  and  it  is  a  very  common  saying  among  them, 
^<  that  a  good  digging  in  the  summer  is  as  good  as  a  half 
dressing." 

Hot  Air  Engines. — Some  French  engineers  are  busily  engaged 
to  supplant  steam  by  means  of  compressed  heated  air.  Two  of 
them,  M«  Burdin  and  M.  Bresson,  have  separately  fallen,  it  seenisj, 
on  precisely  the  same  plan.  The  former  has  addressed  a  long 
letter  to  M.  Arago,  in  which  he  maintains  that  his  Invention 
consumes  only  one-fifth  the  fuel  of  locomotives  of  the  same  power 
or  pressure.  The  latter  acknowledges  that  he  has  had  great 
difBculty  in  practice,  owing  to  the  rapid  d^estruction  by  the  fire^ 
of  the  parts  forming  the  machine,  as  the  valves,  pistons,  slides, 
&c.  However,  he  has  obtained  a  patent,  and  is  now  constructing 
an  engine,  which  he  calls  "  EnginaiffeUy"  of  six-horse  power, 
which  will  set  the  merits  of  it  at  rest. 

Steam  Pipes  ta  Z^ocomotives. — In  opposition  to  the  aln^ost 
unanimous  opinion  of  engineers,  we  many  months  since  stated  our 
opinion,  from  a  scientifio  investigation  of  the  subject,  that  the 
steam  was  too  much  throttled  in  its  passage  to  the  cylinders ;  a^d 
we  made  some  calculations,  showing  that  the  apparent  phenomenoa 
of  high  wheels  working  faster  and  more  economically  than  low^ 
was  entirely  attributable  to  tlue  smallness  of  the  supply  pip^ 
This  we  believe  has  had  the  effect  of  callii^ig  the  attentioa  of 
engine-builders  to  the  subject,  and  we  have  beeq  informed  by 
Mr.  Roberts,  of  the  firm  of  Sharp,  Roberts,  and  Co.,  qf  Man- 
chester, that  they  are  building  some  engines  for  the  Gres^ 
Western  Railway,  in  which  the  supply-pipes  are  6  inches.diamete^, 
and  that  they  expect  thereby  to  gain  the  power  of  makiAg  a 
velocity  at  least  20  miles  ajn  hour  more  than  with  duplicates,  of  the 
same  engine  in  which  the  steam-pipes  are  of  the  ordinary  sJze.^ 

Mr.  Crosse's  Experiments, — Mr.  Crosse,  who  made  so  ,  qou- 
spicuous  a  figure  at  the  Bristol  Meeting  of  the  British  Association, 
was  not  this  year  at  Liverpool.  It  was  stated  that  the  experiments 
made  by  this  gentleman,  in  which  living  animals  had  been  pro- 
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duced,  have  been  negatively  disproved  by  the  total  failure  of 
others  in  the  same  way,  and  with  the  same  object  in  view.  It 
will  be  recollected  that  ours  was  almost — perhaps  the  only — 
journal  of  the  day  in  which  no  account  of  such  wonders  appeared, 
and  amidst  all  the  excitement,  the  far-fetched  hypotheses,  and  the 
extraordinary  dreams  of  men  to  account  for  the  phenomena,  ^e 
quietly  held  our  peace.  In  short,  we  did  not  believe  the  experi- 
ments ;  we  simply  thought  it  impossible  either  that  animals  could  be 
so  created,  or  so  resuscitated  after  a  lapse  of  some  twenty  or  thirty 
centuries.  We  concluded  there  must  oe  some  error,  and  so  it  has 
turned  out.  Yet  we  must  at  the  same  time  observe,  that  full 
justice  should  be  done  to  Mr.  Crosse  for  his  other  experiments, 
namely,  those  which  relate  to  crystallization.  Though  we  believe 
Mr.  Crosse's  merits  on  this  subject  are  fully  acknowledged,  where 
they  can  be  best  appreciated,  on  the  Continent,  we  are  sorry  to 
observe,  that  those  among  his  own  countrymen,  who  twelve  months 
since  would  have  licked  the  dust  off  his  feet,  are  now  ready  to 
deny  him  that  merit  to  which  he  is  justly  and  honestly  entitled* 

Railway  Experiments, — We  mentioned  in  a  former  Number, 
that  a  grant  was  made  by  the  British  Scientific  Association  at 
Liverpool,  for  determining  what  is  called  "  railway  constants." 
Dr.  Lardner,  who  is  one  of  the  Committee  appointed,  is  gone 
to  Liverpool  for  the  purpose  of  commencing  the  necessary  ex- 
periments on  the  Liverpool  and  Manchester  Railway.  Instead  of 
trusting  to  the  rough  and  erroneous  statements  of  engine-men,  we 
Understand  the  experimental  locomotives  are  to  be  supplied  with 
an  apparatus  to  enable  them  to  record  the  details  of  their  own 
performances,  the  rate  at  which  they  travel,  the  amount  of  their 
exertion,  &c.,  &c« 

Harbours  and  Sand  Banks, — The  storm  on  the  1st  November 
raised  such  a  bank  of  shingle  at  the  mouth  of  the  Dover  Harbour, 
that  none  of  the  ordinary  means,  we  have  heard,  would  clear  it, 
and  vessels,  unable  to  enter,  were  obliged  to  pass  on.  We  have 
been  informed  by  a  gentleman  of  great  experience  at  sea,  that 
whenever  these  banks  appear,  it  is  almost  invariably  at  the  mouths 
of  harbours  running  out  perpendicularly  to  the  coast,  and  seldom  at 
those  which  run  out  very  obliquely.  Presuming  on  this,  there 
would  be  but  little  difficulty  in  removing  so  dangerous  an  attendant 
in  almost  any  case;  nature  herself  points  out  the  means. 

Consumption  of  Ducks, — From  the  little  town  of  Aylesbury, 
•whose  population  is  only  4?,  900,  there  are  annually  sent  to  London, 
tlirough  the  hands  of  the  higglers,  800,000  ducks,  that  is,  about 
IGO  for  every  man,  woman  and  child  the  place  contains.  Verily 
this  place  must  be  a  very  thriving  soil  for  the  quacks. 

Turnips  and  Mangel  Wurzel, — There  is  an  abundance  of 
turni{)s  and  mangel  wurzel  in  Norfolk,  Suffolk,  and  Essex,  and  an 
^dmost  total  failure  of  the  same,  especially  turnips,  in  Berks  and 
part  of  Wilts.  The  fearwig  is  the  cause  in  the  last-mentioned  coiintien. 
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Jpet  philosophers  inquire  why  this  year  they  are  so  Abundant, 
particularly  in  new  houses.  To  dahlias  they  have  been  destructive. 
A  black  grub  now  attacks  the  turnips,  and  what  is  remarkable,  it 
is  a  class  the  ducks  are  unwilling  to  devour.  These  are  facts  the 
entymologist  should  account  for.  Another  drcumstance  has 
occurred,  that  whilst  the  herring  fishery  is  very  successful,  great 
quantities  of  cod  are  found,  where  fonnerly  they  were  seldotti 
caught.  A  manufactory  of  sugar  from  beetroot  is  established  ill 
Essex.  Whether  Government  will*  be  wise  enough  to  forbear 
interference  till  a  proper  trial  has  been  made,  time  will  show. 
Our  West  Indians  will  not  look  on  with  indifference. 

Steam  Navigation  Rivalry. — Though  the  Woolwich  steamers 
have  carried  in  the  course  of  this  season  from  200,000  to  300,000 
passengers,  such  is  the  effect  of  the  lowness  of  their  fares,  that  they 
have  barely  cleared  their  expenses,  we  hear,  but*  have  not  anything 
in  the  shape  of  profit. 

Stupendous  Locomotive  Engine*-- On  Thursday  last,  at  the 
celebrated  works  of  Messrs.  Robert  Stephenson  and  Co.,  df 'ihfs 
town,  the  trial  of  a  splendid  and  powerful  locomotive  engine,  con- 
structed for  the  Great  Western  Railway  Company,' took  place. 
This  machine  is  called  the  "  North  Star,  and  is  destmed  fbr  the 
Great  Western  Railway,  and  calculated  to  run  at  the  rate  of  fifty 
miles  an  hour  with  fifty  tons  burthen  attached,  and  with  the  tender 
only,  at  the  immense  speed  of  eighty.  Several  eminent  Engineers 
were  present  on  the  occasion,  who  expressed  themselves  highly 
satisfied  with  it. — Tyne  Mercury. 

The  Married  and  Unmarried, — Some  very  curious  facts  on  the 

.  subject  of  marriage,  as  connected  with  longevity,  are  stated  by 

Dr.  Caspar,  in  a  letter  of  his  lately  published  at  Berlin.     It  had 

been  long  ago  vaguely  asserted  that  bachelors  are  less  long-lived 

than   married  men.      Hufeland   and   Deparciettx  were    of   this 

,  opinion :    and  Voltaire  observed   that  there  were  more  suicides 

among  those  who  had  not  given  hostages  to  fortune  than  among 

those  who  had.     Odier,  however,  was  the  first  who  set  on  foot  ^he 

.inquiry  with  exactitude,  and  he  found  (Bibl.  Britanniquey  181 4-), 

„  tliat^  in  the  case  of  females,  the  mean  duration  of  life  for  the  mar- 

.  ried  women  of  25  was  above  36  years ;  while  for  the  unmairried  it 

.  was  about  30^.     At  30  there  was  a  difference  of  four  years  in 

favour  of  the  married,  and  at  33  two  years,  and  so  on.    It  may  be 

.  t^id,   perhaps,  that  married   females  ought  to  be  considered  as 

picked  lives;  but,  as  Dr.  Caspar  observes,  this  is  far  fVom  bbliig 

.  generally  the  case,  especially  in  the  middle  and  upper  classes  of 

.  SQciety ;  it  is  chiefly  among  the  lower  orders,  where  a  livdifaboU'  is 

.  .procured  by  labour,  that  importance  is  attached  to  Ihe'lbWHIy 

health  and  vigour  of  the  female.     With  regard  to  men,  '^^^ffftist 

from  Deparcieux's  and  the  Amsterdam  tables,  that  tS^ 

of  those  from  ,30  to  45  years  of  age  is  27  per  cent,  for  tfte* 

ried,  while  it  is  but  18  for  the  married  ;  and  that  for  4  "* 
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vho  attain  the  age  of  40,  there  are  78  married  men.  The  differr 
ence  becomes  still  more  striking  as  age  advances.  At  the  age  of 
60  there  are  but  22  unmarried  men  alive  for  48  married ;  at  70^ 
11  bachelors  for  27  married  men;  and  at  80,  for  the  three  bache- 
lors who  may  chance  to  be  alive  there  are  nine  Benedicts.  The 
same  proportion  very  nearly  holds  good  wiiii  respect  to  the  female 
.9e^ ;  72  married  women,  for  example,  attain  the  age  of  45,  while 
only  52  unmarried  reach  the  same  term  of  life.  M,  Caspar,  in 
cpnclnsioi;!,  considers  the  point  as  now  incontestably  settled,  that 
u^  bptk  sexes  marriage  is  conducive  to  longevity. — Times. 

Expenses  of  Steamrboais. — A  steam^packet  of  100  horse  power, 
^Qfir^PP^^  as  it  ought  to  be,  costs  about  20,000/. ;  expenses  of  fuel, 
wag^  and  victualling,  about  250/.  per  month;  tonnage  duty, 
lights,  pilotage,  and  port  charges,  200/.  per  annum ;  insurance 
about  100/.  per  month ;  small  repairs,  and  winter  expenses,  about 
500/.  These  items,  with  the  expense  of  boiler,  which  amounts 
to  about  lr500/l  in  the  ten  years  a  vessel  is  calculated  to  last,  and 
H  reserve  fund  of  about  2,000/.  per  annum,  for  the  construction  of 
another  vessel,  make  altogether  the  sailing  expenses  of  such  a 
.vessel  about  1,000/.  per  month. —  The  Reformer, 

Sank  Notes, — ^Aggregate  amount  of  notes  circulated  in  England 
and  Wales,  by  private  banks  and  joint-stock  banks,  and  their 
branches,  between  the  1st  of  July  and  the  30th  of  September : — 

Private  banks £6,701,996 

Joint-stock  banks •     .     3,440,053 


£10,142,049 
— Birmingham  Herald, 

.    Alarm  Gong, — ^In  our  Eighteenth  Number  we  published  an 
invention  of  a  notice  or  alarm  gong,  by  Captain  G.  Smith,  fdr  pre- 
venting accidents  at  sea.     Our  attention  has  since  been  called  to 
the  following,  published  in  a  journal  now  no  more,  in  Nov.  1836  :— 
^<  Several  plans  have  been  suggested  to  prevent  accidents  from 
steam**^ vessels,  some  of  which  are  deserving  of  attention.     The  u&e 
,  of  the  gong  would,  I  thinky  be  as  likely  to  effect  the  object  as  any 
.thing  which  has  been  named.    It  should,  however,  be  confined  to 
.  steamers,  and  the  peculiar  sound  of  this  instrun^ent  would  then 
.sufficiently  distingubh  the  approach  of  these  vessels  from  all  oth<;rs« 
A  kind  of  telegraphic  code  of  sounds  might  be  established, — shorti 
.but  comprehensive  enough  to  indicate  which  side  of  the  river  she 
wa3  coming,  and  which  way  she  was  putting  her  helm.     Still  it  is 
.  to  be  feared  that  during  the  fogs  so  prevalent  at  this  time  of  the  year, 
,  si^ch  accidents  cannot  be  altogether  prevented.     It  becomes  then  a 
of  consideration  how  they  may  be  rendered  as  harmless  as 
.  "S^e  hear  of  vessels  having  *  their  throats  cut,'  *  their 
i|way,'    *  their  bows  stove  in,'   of  their  being  '  *  Cut 
ml^  ^their  *  bulwarks  carried  away,'  and  even  of  more 

itance  of  the  Red  Rover,  and  many 


Qthecs*  It  appears  ta  vm  all  thaie  may  be  preveatod  by  theMBe 
of  '  fenders  ; '  I  would  have  eviery  ateasoer  proYided  wit^^a'  set  of 
aubstaatial  and  efficient  ^^odere,  such  as  are  used  by  ahipa  when 
hauling  into  docluH  or  even  more  powerful  ones.  These  n»ighi 
be  slung  within  board  ready  to  throw  over  at  a  moment's  nattcet 
and  should  be  carried  without  board  in  thick  weather  and  at  oightk 
Three  might  answer  the  purpose^ — one  across  the  cutwater^  which 
might  be  triced  up  by  day,  and  in  fair  weather,  and  one  on  eaob 
Vow. .  In  the  event  of  a  collision  these  would  act  like  the  bufien* 
of  the  railway  frames,  and  so  effectually  deaden  the  shock, -thai 
in  moBt  cases  the  vessels  would  rebound,  and  dear  each  otheir 
without  any  material  injury  accruing  to  eitlier."  .1 

Cements, — Colonel  Fasley  said,  that  his  attention  had  beev 
directed  to  the  subject  of  cements  from  reading  in  Smeaton's  works 
that  all  water  limes  were  composed  of  carbonic  aeid  and  clay ; 
shice,  on  dissolving  these  limes  in  carbonic  acid,  clay,  of  whielfc' 
brick  couM  be  made,  was  left.  From  this  remark  he  had  been  led- 
to  make  experiments  similar  to  the  following:  he  took  two  parts- o£ 
ehalk  and  one  of  day.  The  chalk  being  pounded  and  mixed  wtllr 
the  day,  balls  were  formed,  which  being  burnt  in  a  cmcible^  were' 
grbund  and  nuxed  as  cements  usually  are.  Some  of  these  experir. 
Ments  failed,  but  he  attributed  their  failure  to  his  having  uaed  cla^; 
which  was  coarse  and  sandy ;  whence  it  appeare  that  substanoe$' 
will  unite  when  in  the  form  of  a  fine  powder  which  will  not  unite 
nrhen  id  a  coarser  form*  '  These  experiments  were  made  in  the 
years  1829,  SO,  SI,  and  S2.  Subsequently,  in  18S6,  he  repeatedi 
his  more  successful  experiments,  but  without  the  same  success,  t* 
and  he  attributed  their  failure  to  the  fact  of  the  day  (the  blueelfly.. 
of  the  Medway)  containing  a  greater  proportion  of  carbonate  ok'. 
lime  than  it  had  contained  five  or  six  years  before.  ContittuiAg  bi» 
experiments,  he  found  that  four  lbs.  of  dry  ehalk  and  ^te  lbs.  of 
t\ke  moist  blue  day,  fresh  from  the  Medway,  made  the  strongest' 
cement,  but  he  had  determined  many  other  proportions-  whicb.  seit 
immediately  under  water.  With  cement  made  according  to  the 
above  proportions,  thirty-one  bricks  had  been  set  out  from  a  wall* 
one  brick  being  added  every  day,  omitting  the  Sunda^fs.  He  had 
cemented  bricks  together,  and  he  found  in  every  case .  that  the- 
bricks  gave  way  and  not  the  cement.  He  estimated  the  breaking 
force  at  the  joints  at  about  5,000  lbs.  on  the  thirtyH»ix  squara 
inches,  the  surface  of  the  brick.  On  comparing  .the  strengtht  ^of 
this  cement  with  the  chalk  mortar  which  had  united  some  beidcA 
more  than  thirty  years,  he  was  led  to  consider  the  adhesive  power 
his  artificial  cement  forty  days*  old  as  at  least  twenty  times  the 
power  of  the  mortar. 

Mr.  H.  H.  Price  called  the  attention  of  the  Institution 
to  the  importance  of  ascertaining  what  are  really  the  constituent 
elements  of  Artificial  Hydraulic  Mortars  and  Cements;  several 
memoirs  liave  been  read  before  the  Institute  of  France  on  thi« 
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Aibjeot,  but  titey  exhibit  great  disei^^pancws  H^  to  the  priticipt^  d( 
the  foptnation  of  these  cements,  it  is  c^f  the  greatest  hnportanc^ 
to  the  engineer  to  know  from  the  materials  at  hand  how  to  make  a 
elveap  average  hydraulic  mortar*  Cokmel  Pasley  remarked  that 
he  oonsnlered  Smeaton's  Researches*  as  the  only  ones  of  value  jf 
the  French  philosophers  had  foUowed  out  many  of  his  suggestions 
in  great  detail.  Two  systems  appear  to  have  been  pursued  in 
France,  the  one  in  which  the  substances  are  burnt  previously  to 
their  being  mixed,  the  other  in  which  they  are  mixed  in  a  state  of 
minute  division  previous  to  then*  being  burnt.  The  Aberthaw 
limestone  used  by  Smeaton  consisted  of  carbonate  of  lime  and  clay; 
one  part  of  the  lime  from  this  stone  and  tico  parts  of  sand  make  a 
cement  which  sets  very  hard  in  time,  but  the  joints  must  be  pro- 
tected at  first  by  Sheppey  or  some  similar  cement.  Mr.  Lowe  was 
of  opinion  that  very  much  must  be  attributed  to  the  presence  of 
sitiea;  this  evidently  played  a  most  important  part.  Limes  have 
exoeedingly  different  qualities ;  two  makers  using  the  same  quarry 
would  produce  very  different  limes ;  if  lime  is  flarebumt,  that  is, 
burnt  at  a  white  heat,  all  the  carbonic  acid  is  driven  off  suddenly ; 
tiie  properties  of  lime  burnt  at  a  slow  heat  will  differ  much  from 
the  properties  of  the  preceding.  The  mechanical  mixing  is  also  of 
the  greatest  importance ;  the  Barrow  lime  is  a  natural  hydraulic 
lime,  bat  it  must  be  well  beaten  with  water  and  silica  or  sand. 

The  conversation  on  artificial  cements  being  resumed^ 
several  members  expressed  tlieir  opinions'  on  the  causes  to  which' 
the  hardening  of  mortar  was  to  be  referred.  Hydrate  of  lime  is( 
the  basis  of  all  mortars,  but  this  will  not  make  a  water  mot  tar,  or 
cement,  without  the  addition  of  a  metallic  oxide.  The  addition  of 
day  will  effect  this,  but  most  clays  contain  a  metallic  oxide.  Mr. 
Franeis  Bramah  gave  the  analysis  of  Dutch  Terras,  of  Basalts^  and 
of  Pa2zolana,  according  to  difierent  experimenters ;  in  all  these 
there  is  a  considerable  proportion  of  iron;  and  the  addition  of 
any  of  these  to  hydrate  of  lime  will  make  a  water  mortar.  Thus 
it  appears  that  we  must  carefully  distinguish  between  a  good' 
mortar,  and  a  good  water  mortar,  or  cement.  Hydrate  of  lime  is* 
the  basis  of  both.  Good  mortar  depends  for  its  excellence  on  th^ 
shyw  absorption  of  carbonic  acid,  and  the  slow  absorption  of  this  is, 
accotding  to  Tennant,  the  essential  condition  for  good  mortar.  It 
18  remarkable  that,  according  to  Pliny  and  Vitruvius,  the  Romans 
kept  their  mortar  for  three  years,  and  it  is  now  the  custom  among 
builders  to  bury  mortar,  or  to  keep  it  in  a  cellar ;  it  is  thus  pre- 
vented from  absorbing  carbonic  acid  from  the  atmosphere,  or,  in 
other  words,  from  being  reconverted  into  limestone.  According' 
to  some  experiments  of  Tennant  it  appears,  that  mortar  in  three 
yeans  and  a  quarter  will  regain  63  per  cent,  of  the  carbonic  acid 
of  which  it  had  been  deprived*     The  absorption  of  carbonic  acid 

*  Sie  Smeaton*8  EdyHone,  Arts.  148—206. 
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being  the  oonditicm  of  mortar  hardenk^^  if  it  be  used  iind^  oir* 
€umstanoea  such  -that  this  abacn^tiim  caimot  take  plaoe,  as  undec 
irater,  some  other  material  mvst  be  supplied,  and  tibe  addition  of  <a 
metallic  oxide  appears  to  supply  the  required  element.  With  rec^eet 
to  an  hypothesis  of  Kirwan's  which  had  been  mentioned^  as-tethe 
peculiar  properties  of  iron  and  day,  Mr.  J,  I.  Hawkins  stated  a 
singular  fttct  which  had  come  ynder  his  own  observatioii^  iiaixyi^l^ 
that  the  mst  of  iron  has  a  peculiar  disposition  to  tiavel  througa 
taoist  clay ;  the  rate  of  this  transfer  was  in  one  casevabout  c»e  inch 
per  month. — Proceedings  of  ike  InrtUudon  of  Civil  JBngine^s^ 

lee  Boat. — Mr.  Ballard  places  strong  planks,  covered  on  their 
upper  side  with  sheet  iron,  in  the  front  of  a  boat,  so  as  to  form  as 
inclined  plane  pointing  downwards,  the  lower  end  of  which  goes 
under  the  ice.  The  boat,  drawn  by  a  horse,  is  steered  by  a.peaiBOB 
walking  on  the 'shore  with  a  long  shaft  attached  to  a  pole  prqjectwig 
over  the  stern.  It  is  believed  that  one  boat,  home,  cend  bay»  wduld 
thus  break  much  more  ice  than  three  boals  woriced  in  the*  usual 
manner.—  Ibid. 

Rails  for  Railways* — The  pattern,  which  Herman  Kosler  describes* 
is  by  American  engineers  called  the  inverted  T  rail'  (x)>^^<i  *^^ 
introduced  in  order  to  avoid  trouble  and  expense,  whloh  railways 
a.re  liable  to  where  the  rails  are  placed  in  chairs  and  £astened  wi^ 
keys.  The  material  used  for  this  need  not  be  of  fifBt<  quality*  h^ 
in  cases  where  it  is  expedient  to  support  a  general  con6dence ,  im 
the  quality  of  the  iron,  good  and  sound  rails  can  be  made  of- 'two- 
fifths  of  No.  2,  Welsh  iron,  and  three-fifths  of  No.  3,  employing  the 
better  quality  for  the  head  and  boitdti,  and  No.  2  for  the.  $tei|i  of 
the  rail,  rolled  in  such  manner  that  the  lamina  of  the  iron  lie 
horizontally  throughout.  The  experience  of  all  railways  seem^^to 
confirm  the  opinion  that  chairs  and  keys  to  keep  the  rails  firm  4o 
their  places  are  a  great  and  expensive  inconvenience,  aiid\  a  ^  dan- 
Jgerous  construction  whether  wood  or  iron  be  the  material  of  the 
keys*  The  author  then  details  the  advantages  of  the  rail,  e^eeially 
if  laid  on  a  continuous  line  of  stone  or  wooden  sleepers  >at  a^  small 
distance  apart.  Wooden  railways  are  at  this  time  used  in  Geirinany, 
and  the  author  has  laid  nine  miles  betwixt  Leipzig  and  Dn^cai. 
Wooden  sleepers,  eight  inches  square,  are  placed  .up>oa  irenehes 
cut  across  the  embankment  at  every  yard,  and  filled  up  .with,  a  bed 
of  broken  stones,  one  foot  deep.  Notches  three  inchest  and  a  half 
deep  are  cut  into  these  cross  ties  to  receive  the  woodeU'Haila  of  six 
by  nine  inches,  which  are  shod  with  inm  plates  of  one  inch  thick- 
ness and  two  and  half  inches  width.  At  their  joints  th^  put 
together  on  iron  plates  one«dghth  of  an  inch  thicks  to  pmveot  their 
being  pressed  into  the  wood.  The  rails  are  wed^d  firmly  to  the 
sleepers  by  wooden  wedges^  The  head  of  the  spikes  with  which 
the  iron  rails  are  fastened  to  the  wood  are  of  a  corneal  form  and  fit 
into  corresponding  holes,  these  having  an  elliptical  form  to  pre- 
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vent  the  ^ike  from  being  drawn  or  bent  on  the  contraction  and 
expansion  of  the  iron  raiL  The  end»  of  every  iron  plate  rail  are 
Ib^ned  vnth  screw  bolts,  passing  through  the  whole  height  of  the 
wooden  rails,  'firmly  to  their  places,  which  is  a  very  important 
precaution,  as  the  engines  are  apt  to  catch  the  points  of  the  plate 
ra^  with  their  wheel  fiariches  and  to  run  off. — Ibid* 

Rwer  Cleaning  Machine, — The  application  of  this  machine  by 
W.  B.  Hays,  to  scour  out  small  rivers  consists  in  taking  advantage  of 
an  artificial  head  of  water  to  force  on,  with  the  assistance  of  a  small 
current,  a  boat  armed  with  scrapers.  At  the  stem  of  the  boat  is 
lowered  a  vertical  frame,  with  scrapers  at  the  bottom,  and  to  the 
^es  of  the  boat,  near  the  stem,  are  attached  wings,  which  being 
op€<tied  out  make  a  dam.  Thus  a  small  head  of  water  may  be 
^(Mbtaitied,  and  the  boat  is  forced  on ;  the  mud  and  weeds  being 
sak^d  up  are  carried  down  to  the  mouth  of  the  river. — Ibid, 

Ihcay  of  Timber, — ^The  decay  of  timber  in  contact  with  stone 
Wa^  diiscAssed,  arid  several  instances  were  mentioned  in  which  the 
only  decayed  part  of  timber  was  that  in  contact  with  stone.  Thb 
4eoay'  is  entirely  obviated  by  inserting  the  wood  in  an  iron  shoe, 
^'  by  placing  a  thin  piece  of  iron  betwixt  the  wood  and  the  stone. 
-Several  oases  were  mentioned  in  which  the  iron  shoe  had  been 
fftund  a  complete  protection  against  dry  rot  and  decay ;  a  hard 
terdst  is  formed  on  the  timber  in  contact  with  the  iron,  which  seems 
*ffe<5tually  to  preserve  it.  It  was  suggested  that  the  system  of 
gwiiting  must  contribute  to  the  early  decay  of  timber;  bond 
tf^lier  had  consequently  been  replaced  by  bond  iron.  Bond  timber 
fe  used  very  generally  at  Manchester,  and  answers  exceedingly 
W^ll,  but  the  high  temperature  of  the  buildings  may  be  a  prevent 
*tlve  against  the  decay  of  the  timber,  as  the  walls  are  very  soon 
^rm.—Ihid. 

Levelling  Machine, — Mr.  Harrison  proposes  to  construct  a 
machine  which  should  make  its  own  section  of  the  country  as  it 
l^asses'  over  it.  This  machine,  of  which  the  general  appearance  is 
lik^  a  caravan,  is  to  be  drawn  on  four  wheels  by  horses,  the 
machinery  being  moved  by  the  wheels  of  the  carnage.  A  section 
is  generally  made  by  marking  on  the  base  line  the  lengths ;  and  on 
perpendicalai*s  through  these  points  the  heights ;  and  joining  the 
points  so  marked  off.  But  in  this  machine  the  section  is  to  be 
made  by  the  ocmtinued  motion  of  a  point  acted  on  by  two  forces, 
one  of  which  would  carry  it  in  a  horizontal  line  uniformly  with  the 
spac^  gone  over  by  the  machine,  and  the  other  vertically,  according 
as  the  machine  is  rising  and  falling.  The  machine  is  thus  divided 
into  two  distinct  parts  for  efiecting  these  purposes,  and  the  way  in 
which  this  may  be  practically  effected  is  described  in  detail  by  refer- 
ence to  an  isometrical  drawing  accompanying  the  paper. — Ibid, 

Chester  Bridge. — Mr.  Trubshaw  presented  to  the  Institution  a 
model  of  the  centre  employed  by  him  in  the  construction  of  the 
Chester  bridge.      The  peculiar  feature  of  this  centre,  which  is 
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deacrib^d  in  detail  iii  the  first  volrime  of  the  TransactioDS,  cansists 
in  the  absence  of  horizontal  timbers,  the  timbers  being  so  arranged 
that  their  load  is  received  end- ways,  and  in  the  lagging  being 
supported  over  each  rib  by  a  pair  of  folding  wedges.  jMr.  Trub- 
shaw  entered  into  the  details  of  the  construction  and  method  of 
striking  the  centre,  explanatory  of  the  account  contained  in  tjie 
Transactions. — Ibid. 

Electric  Magnetic  Telegraph. — Mr.  Alexander  has  exhibited  d^ 
model  of  his  telegraph  to  the  Society  of  Arts,  which  is  very  fully 
described  in  the  "  Scotsman,"  from  which  we  take  the  following 
abridged  account :  Thirty  parallel  copper  wires  are  contained  in  a 
wooden  chest/  to  correspond  with  the  letters  of  the  alphabet,  the 
usual  points,  and  an  asterisk  to  denote  the  termination  of  a  word* 
At  one  end,  say  the  south,  they  are  fastened  to  a  line  of  woodea 
keys,  like  those  of  a  piano-forte,  with  a  letter  of  the  alphabet,  pointj 
or  asterisk  on  each.  Each  key  has  a  wire  which  may  be  pressed 
down  into  a  narrow  trough  of  mercury,  communicating  with  a 
galvanic  battery  of  a  pair  of  plates.  At  the  other  end  of  the 
chest  are  thirty  magnets,  about  four  inches  Ipi^  each,  suspended 
over  the  wires,  each  carrying  a  square  bit  of  paper,  which,  when 
the  key  is  not  pressed  down,  covers  its  letter  or  point,  painted  on  a 
screen  beneath.  When  the  key  is  pressed  down  the  magnet  turi);} 
round,  as  is  well  known,  carrying  with  it  its  paper,  and  of  .course 
uncovers  the  letter  corresponding  to  that  on  the  key ;  which  again 
resumes  its  place,  and  covers  the  letter  as  soon  as  the  pressure  is 
removed,  and  the  key  flies  back.  In  this  way  words  are  spelti 
sentences  communicated,  and  intelligence  transmitted.  To  prevent 
jtiaving  a  return  wire  for  each  key,  which  would  be  needful  to  make 
'^  circuit,  Mr.  Alexander,  a  few  inches  this  side  of  the  magn^tj» 
end,  terminates  them  all  in  a  transverse  wire,  from  wlpch  a  singlq 
onei  proceeds  back  to  the  trough.  The  breadth  and  depth  of  the 
chest  are  each  three  feet,  which  it  is  considered  wou)d  be  sufficient 
!or  jany  length  of  communication.  No  one  can  doubt  the  ingenuity 
of  this  contrivance,  but  whether  it  will  be  successful  for  long  disr 
^ces  remains  to  be  proved. 

REVIEW  OF  BOOKS. 


A  Re^tiew  of  ReTnarks  on  the  Infiuence  ef  Mental  CuUivdtion  ah^ 
'  Mental  Excitement  on  Health.     By  A.  Beigham,  M.D.,  tdith 
Notes  by  R.  Macnish,  M.D. 

The  value  of  a  work  is  not  to  be  estimated  by  its  size.     The 
niuttum  in  parvo  may  be  applied  to  mental  as  well  as  material 
productions.     This  is  true  in  the  instance  before  us.     It  is  a  suit-  * 
able  appeal  to  parents  and  instructors,  on  a  subject  deeply  affecting 
the  rising  generation.     Nor  is  it  founded  on  thJeory,  or  desi^nea  ^to 
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introduce  a  particular  system.  Whilst  foreign  and  national  autho* 
rities  are  quoted,  upon  well-authenticated  facts  the  arguments 
advanced  depend.  The  author  proves  the  danger  of  too  early 
exercising  the  mental  faculties.  The  editor,  in  the  advertisement, 
p.  5,  says,  that  the  brain  is  impaired  by  such  early  exercise,  and  a 
natural  consequence  is,  the  want  of  a  healthy  medium  of  mani- 
festation, like  a  sparkling  gem,  which  appears  dim  in  muddy  water. 
He  adds,  the  plan  too  often  pursued  in  modern  education  can  only 
be  attended  with  one  result.  A  temporary  blaze  of  intellect  is 
excited,  which  astonishes  and  delights  the  deluded  parent,  but  it  is 
as  a  blaze  of  flax,  whose  rapid  burst  of  brilliancy  is  almost  as 
rapidly  extinguished.  The  author  shows  that  the  intelligence  dis- 
played by  highly-gifted  children,  is  in  most  cases  the  effect  of 
disease,  or  of  a  state  of  brain  closely  bounded  thereon.  He  is  no 
materialist.  He  only  advocates  the  intimate  connexion  between 
the  brain  and  the  mind.  He  mentions  the  weight  of  the  brain  in 
a  new-born  infant,  and  comoares  that  with  an  adult,  and  states 
that  in  childhood  it  is  soft  and  almost  liquid,  and  its  different  parts 
cannot  be  clearly  distinguished.  Still  at  that  time  it  is  supplied 
with  more  blood,  in  proportion  to  its  size,  than  at  any  subsequent 
period.  It  then  grows  most  rapidly,  more  so  than  any  other 
organ ;  hence  the  nervous  system  being  connected  with  the  brain,  is 
early  developed,  and  becomes  the  predominating  system  in  youth. 
"  Infancy,'*  the  celebrated  writer  on  general  anatomy  remarks,  "  is 
the  age  of  sensation.  Everything  attracts  the  notice ;  that  which 
to  us  is  an  object  of  indifpBrence,  is  to  the  child  a  source  of  plea- 
sure. '  It  is  then  necessary  that  the  nervous  cerebral  system  should 
be  adopted,  by  its  early  development,  to  the  degree  of  action  which 
it  is  then  to  have."  The  tendency  of  too  early  mental  excitement 
to  produce  insanity  is  powerfully  exhibited,  and  well  deserves  the 
serious  consideration  of  those  who  are  solicitous  to  render  their 
relatives  distinguished  for  precocious  attainments.  The  sixth 
section  on  moral  education  and  the  influence  of  example  cannot  be 
too  closely  studied.  In  p.  105,  the  author  says,  "  The  great  object, 
therefore,  in  moral  education  should  be,  to  call  into  repeated 
action  those  organa  that  manifest  the  good  qualities,  and  iiM»r«aM 
their  activity  and  power.  For  this  purpose  it  is  necessary  to  study 
the  character  of  children  when  quite  young,  and  when  certain 
moral  qualities  appear  to  predominate,  that  are  likely  to  produce 
bad  traits  of  character,  great  efforts  should  then  be  made  to  caS 
opposite  qualities  into  activity."  We  will  not  discuss  the  question, 
whether  phrenology  ought  to  be  ranked  as  a  science,  but  we  may 
be  allowed  to  assert  that  it  presents  useful  hints  to  the  reflective 
observer.  If  selfishness  be  discovered  in  a  child,  what  virtuous 
parent  would  not  wish  to  inculcate  benevolent  feelings ;  if  pride 
and  a  desire  to  domineer  over  others  be  witnessed,  what  Christian 
instructor  would  not  aim  to  recommend  meekness  and  brotherly 
affection  ?     None  will  doubt  the  eflScacy  of  good  example  and 


446  REVIEW  OF   UOQKBg 

the  importance  of  selecting  subjeotd  for  imitation^  who  may  be 
most  worth}*^  of  being  imitated.  Dr.  Brown  has  in  voLii.  some 
admirable  observations  on  this  topic,  and  Dr.  Dugald  Steward  ha» 
elucidated  the  same  in  his  chapter  on  the  principle  of  sympalibetic 
imitation.  Let  it  not  be  supposed  that  because  Dr.  Beigphim 
contends  against  too  early  employment  of  the  brain,  Uiat  he  objects 
to  its  cultivation  at  a  proper  time.  The  seventh  section  is  oocu^ 
pied  in  proving,  that  instead  of  its  then  being  injurious,  that  it 
contributes  to  the  promotion  of  health.  The  eighth  section  contains 
an  inquiry  into  the  influence  of  mental  cultivation,  in  literary 
persons,  in  occasioning  dyspepsia.  The  author  considers  that 
irritation  of  the  brain  is  one  principal  cause  of  that  disease*  We 
have  entered  more  largely  on  the  contents  of  the  work,  than  from 
its  smallness  might  have  been  expected ;  but  those  of  our  readers 
who  will  carefuUy  peruse  the  publication  will  thank  us  for  having 
recommended  it  to  their  examination. 

A  Practical  Treatise  on  Warming  Buildings  by  Hot  Water^  end 
an  Inquiry  into  the  Laws  of  Radiant  and  Conducted  Heat  s 
taith  Remarks  on  Veniilatwn,  ^e.  Sfc.  By  Charles  Hood; 
F.R.A.S.,  &c.    Whittaker  and  Co.,  London. 

Various  methods  of  warming  buildings  have .  had  their  ^'  rise, 
progress,  and  decay."  All,  however,  have  hitherto  failed  to  offbrd 
a  system  free  from  objections;  even  our  powerful  agent,  st^m, 
which  was  much  used  at  one  time  for  this  pui^ose,  has  alnoiost 
ceased  to  be  employed  to  any  considerable  extent.  The  metbod 
of  warming  by  hot  water,  has,  of  late  years,  been  much  used,  and 
its  application  is  rapidly  extending.  The  present  appears  to  be 
the  first  treatise  which  has  been  written  on  the  invention,  comr 
bioing  practice  with  theory;  and  it  seems  to  treat  very  fuUy 
and  scientifically  upon  the  subject.  Much  of  the  first  part  of 
the  book  is  of  a  practical  character,  interesting  principally  to 
those  who  wish  to  erect  or  to  use  this  description  of  apparatus. 
It  contains,  however,  throughout,  much  scientific  matter,  and« 
in  the  second  part,  which  treats  '<  on  ventilation,"  and  on  <'  the 
various  methods  of  distributing  artificial  heat,  and  their  effects 
on  animal  and  vegetable  physiology,"  not  only  are  the  researches 
of  the  chemist  and  the  physiologist  made  available,  but  the 
various  branches  of  physical  science  are  laid  under  contribution, 
and  applied  to  the  illustration  of  the  subject.  The  chenucal 
changes  produced  on  atmospheric  air  by  respiration, .  and  by  the^ 
various  methods  employed  for  distributing  artificial  heat,  have  been 
far  too  little  considered.  They  exert  a  most  material  inflaenee  on 
health,  and  therefore  affect,  more  or  less,  every  individual.  Seeing 
the  great  importance  of  the  subject,  and  how  much  it  has  been 
neglected,  the  Institution  of  Civil  Engineers  have  proposed  tMs  ssb 
one  of  the  principal  questions  for  disousMon  during,  their  enBuing 
session.     The  popular  illustration  of  these  matters  is  worthy  the 
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attention  of  men  of  science,  and  Mr.  Hood  appears  to  have  peri 
fotmed  his  task  in  a  manner  deserving  of  great  credit.  The  booii 
ooritains  much  valuable  information,  and  will  undoubtedly  beeome 
popvlar;  for  the  style  is  unaffected  and  clear,  and  the  subject 
niletiesting,  not  only  to  the  man  of  science,  but  to  every  individual 
w4k>  values  health  and  comfort. 

Grand  Junction  Railway   Companion,      By    Arthur    Freeling. 

Henry  Lacey,   Liverpool;    and  James  Wyld,  Charing  Crossj 

London. 

This  little  work,  which  has  an  almost  unprecedented  run,  gives 
a  neat  history  of  the  undertaking,  and  concisely  describes  eveiy 
town,  object,  and  place  of  interest  on  and  near  the  line.  To  it  is 
prefixed  an  excellent  map  of  the  whole  railway  on  a  large  scale, 
showing  the  towns  and  stations,  gradients,  curves,  cuttings,  and 
embankments  throughout.  The  whole  forms  a  neat  little  and  very 
interesting  pocket  companion. 

Blunt*s  Civil  Engineer  and  Practical  Machinist.  Ackerman 
and  Co.,  Strand. — Engineers,  &c.,  will  be  glad  to  hear  that  division 
B  of  this  work  will  appear  in  the  early  part  of  December. 

Conversations  on  the  Human  Frame  and  the  Five  Senses.  By  the 
Author  of «« Aids  to  Developement,"  "  A  Gift  to  Mothers,***  &c. 
Printed  by  Darton  and  Clark,  Holborn. 

No  stronger  proof  can  be  required  of  the  superiority  of  modern 
over  former  plans  of  education,  than  the  class  of  publications  now 
written  for  the  benefit  of  the  rising  generation.  The  memory  was 
formerly  burthened  with  stores  which  were  only  fitted  to  excite 
the  imagination  and  mislead  the  judgment.  Mind  is  now  called 
forth.  Subjects  are  introduced  that  awaken  useful  inquiry,  inform 
the  understanding,  and  amend  the  heart.  To  this  character  the 
work  is  justly  entitled,  which  is  prefixed  to  these  observations.  It 
is  written  in  plain  but  correct  language.  Scientific  terms  are 
accuratelv  explained,  and  pictures  are  added  to  render  the  subject 
intelligible  to  every  reader.  The  conversational  form  is  adopted,  fn 
which  a  mixture  of  piety  and  affection  is  well  combined.  The 
work  does  the  publisher  credit,  who  has  presented  it  in  a  dress  as 
suited  to  the  drawing-room  table  as  to  the  school  library.  There 
is  a  propriety  in  this  plan ;  as  the  subjects  d^cussed  belong  to 
every  class  of  the  community,  and  are  especially  interesting  to 
parents,  and  to  those  who  are  to  instruct  the  young.  To  such  we 
warmly  recommend  the  perusal  of  these  conversations. 

Resemrehesf  Antediluvian^  Peitriarchalt  and  HisiorieaL    By   T. 

Clarkaooy  M.A. 

The  name  of  the  writer  will  excite  attention ;  a  name  that  future 
ages  will  venerate,  not  only  as  the  historian,  but  a  chief  agent  in 
AecoBtplishing  the  aboUiion  of  the  slave-trade.  The  motive  for 
tids  publication  is  skated  in  the  preface.   <<  One  evening  an  inquiry 


arose  in  my  mind — how  tibe  first  men  dbtoioAd  a  <tnQwli4g».^ 
God  and  religion.  To  thi»  an  answer  «e^med  wady — ^fc^tti-A 
revelation  made  to  them  by  God  himself.  At  that  moWttnt  tkw 
decalogue  was  recollected.  But  it  immediately  ooourred  to  me,  ihift 
this  answer  was  not  satisfactory  ;.for  this  kao^dedga  of  G^d  aadiui 
laws  had  been  given  to  the  second  race  of  me&»  who  wepe  rtte 
descendants  of  Noah ;  whereas  the  question  related  to  the  finite 
namely,  to  Adam  and  his  descendants.  I  therefore  resolved  to 
give  the  subject  a  full  investigation,  and  commenced  by  a  carefni 
perusal  of  the  Pentateuch.  The  book  of  Job  was  closely  examiaec^ 
which  the  revered  author  considers  to  have  been  written  before 
the  time  of  Moses.  He  proceeded  to  study  the  acoonats  of  the 
patriarchs,  and  the  historical  books  of  the  Old  Testament*  Tke 
result  is  given  in  the  first  part  of  the  publication^  '^  that  the  great 
principles  of  morality,  or  the  distinction  between  right  and  WiOiig» 
was  made  known  soon  after  the  creation."  The  second  part  eon^ 
tains  an  inquiry  into  the  notions  which  prevailed  among  the  Jews, 
the  Samaritans,  the  people  of  the  East,  and  the  Romans,'  at  th» 
coming  of  Christ.  Hence  he  draws  the  conclusion,  that  in  thf( 
fulness  of  the  time  predicted,  the  desire  of  the  nations  appeared. 
The  style  of  the  work  is  plain.  The  author  is  cautious  to  ay^d 
rash  conclusions.  He  therefore  occasionally  prefers  repetition  tq 
want  of  precision.  His  wish  is  to  search  for  trutiu  It  is  pleasing 
to  see,  in  advanced  age,  the  mind  thus  employed.  Nay  more, 
when  the  sun  is  almost  gone  down,  benefiting  posterity  by  its  setr 
ting  ray. 

The  History  of  the  Christian  Religion  and  Church  during  the  three 
first  Centuries*     By  Dr.  Augustus  Neander. 

This  work  was  written  in  Germany.  The  author  has  acquired 
celebrity  in  that  country.  The  Rev.  H.  Rose  is  the  translator. 
He  asserts,  that  he  has  <<  endeavoured  to  transcribe  faithfully  the 
ideas  of  the  author,  and  in  words  as  nearly  approaching  to  his  own 
as  possible.  In  translating  a  work  of  imagination,  the  great  point 
is  to  convey  the  spirit  of  the  original ;  in  translating  the  history  of 
the  Church,  to  say  every  thing  the  author  says  and  nothing  what- 
ever he  does  not  say.  A  paraphrase  is  dangerous  in  subjects 
where  one  word  may  make  a  considerable  difference.'*  We  per- 
fectly accord  in  Mr.  Rose's  opinion,  and  give  him  credit  for  the 
greatest  fidelity  in  the  translation.  We  also  approve  of  the  candi^ 
manner  in  which  he  has  stated  his  own  views,  in  some  cases  dinei^ 
ing  from  those  of  the  author.  His  expressions  are — <<  The  views 
which  the  author  has  propounded  in  this  work,  he  has  honestfy 
embraced  and  maintained  them  with  a  zealous  love  of  truth,  and 
in  a  truly  Christian  temper ;  but  still  I  cannot  aoedde  to  ifaft  ail- 
ments by  which  some  of  them  are  snppoitedy  cflpccialljf-  tbiate 
which  relate  to  the  early  form  of  Church  goverraneaii"  ■  Tlie 
reader  will,  not  wonder  at  this  when  he  peruses  tfa»  woskf 
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fniiembers  the  translator  is  a  fellow  of  St.  John's  College,  Cam" 
bridge.  He  will  rather  express  surprise  that  it  should  have  been 
WBdmtakeii  bj  a  clergyman.  His  motive  deserves  prabe  to  intro- 
Auoe  an  useful  work  to  the  knowledge  of  Englishmen.  It  em- 
favaoM  subjects  at  all  times  important,  but  especially  in  the  pre- 
sent «tate  of  religious  inquiry  into  the  formation  of  the  church, 
eiicifrch  discipline,  and  church  divisions.  These  subjects  are  dis- 
e«8ied  fn  the  second  section.  In  the  third,  the  History  of  Schisms, 
tod  snbsequently  public  worship,  its  forms,  and  times  of  observance. 
Th^  style  is  sometimes  obscure,  which  arises  from  two  causes,  the 
ane- from  crowding  too  many  ideas  in  one  sentence,  the  other  from 
the  dif^renee  of  idioms  in  English  and  German.  This  volume 
comprises  only  part  of  the  author's  plan,  and  we  shall  look  forward 
to  its  completion  with  peculiar  interest.  It  breathes  a  spirit  cal- 
onlated  to  beneiit  both  Churchman  and  Dissenter;  and  imparts 
information  without  bitterness,  and  invites  inquiry  by  stating  the 
evidence  on  which  opinion  is  advanced.  Well  would  it  be  for  the 
world  if  such  a  proceeding  were  universally  adopted. 

Railway  Practice,  By  S.  C.  Brees,  C.E.  4to.  John  Williams, 
Llibrary  of  Science  and  Art,  106,  Great  Russell-street. 
This  work,  which  has  just  appeared,  contains  a  collection  of 
working  plans  and  details,  from  the  many  great  public  works 
executed  and  in  progress,  in  near  ninety  large  folding  plates.  The 
author  might  well  call  his  book  "  Railway  Practice,"  for  nothing 
appears  to  be  his  object  but  to  make  a  plain  useful  work  for  the 
practical  engineer ;  ample  in  the  various  details  and  descriptions, 
yet  unencumbered  with  superfluous  matter.  To  the  illustrations  of 
existing  works,  the  author  has  added  twelve  plates  of  original 
designs,  for  bridges,  tunnels,  viaducts,  &c.,  in  various  styles  of 
architecture,  in  which  he  has  shown  considerable  taste  and  com- 
pass of  invention.  We  quite  agree  with  him  that  ornament  in 
wdlway  works  has  been  too  much  neglected.  We  certainly  should 
be  the  last  to  advocate  extravagance  in  any  shape,  but  we  do  think 
with  the  author,  that  where  '^  such  enormous  sums  are  being  ex- 
pended upon  railway  works,  the  opportunity  should  not  be  lost  of 
erecting  edifices  which  should  command  the  attention  of  the 
refined  and  contemplative,  as  well  as  of  the  scientific,  of  future 
ages." 
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Amiriean  RaUwa^  Rails. — The  Americans  have  lately  shown 
a  decided  preference  for  the  inverted  T  rails,  as  adopted  by  our 
most  celebrated  English  engineers.  This  form,  laid  on  continuous 
Ky«Bized  wooden  biearers,  probably  is  an  improvement  that  is  not 
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likely  soon  to  be  surperseded,  either  for  strength,  durabifit)',  or 
cpsvfort  to  ijie  tmvellers. 

;.  Sirminglmim  liailway.^T-lX  is  not  \isQaI  with  us  to  notice  rail- 
way accidents,  because  we  do  not  think  they  oome  property  withm 
our  ^ere;  but  two  having  lately  succeeded  each  other  on  the 
BinoiAgham  Railway,  one  of  which  has  excited  considerable  sen- 
S9Mon»  we  have  inquired  into  the  circumstances  of  it-  '  Strange  to 
sfQT,  it  appears  that  of  all  the  establishment,  the  men  only  who 
apcovipany  and  manage  the  engines  are  those  which  are  not*  trader 
UiQ  immediate  control  of  the  Company.  For  the  purpose  cf 
insuring  speed  and  efficient  engines,  the  Directors  contacted  with 
Mr,  Berry,  of  Liverpool,  to  supply  engines,  at  his  own  cost  and 
expense,  to  do  certain  duties,  at  so  much  per  mile ;  and  hence  the 
reason  of  his  own  men  working  them.  The  inconveniences  of 'fiiis 
amangement  have,  however,  been  felt,  and  will  be  shorQy  altered, 
at.  least  so  far  as  concerns  the  control  of  the  men.  Iji  l&e,  case'  m 
which  the  unfortunate  accident  of  the  4th  ult,  happened,  by  which 
one  man  with  .the  engine  lost  his  life,  it  appears  that  the  men  had 
bie^  drinking  a  little  too  freely,  and  were  putting  the  engines  for- 
ward at  a  fearful  rate,  over  what  is  called  the  galloping  ground, 
thai  is,  in  a  cutting,  when,  finding  the  engine  pitching  violently,, 
they  suddenly  put  on  the  damper,  and  arrested  its  ]^rogress.  The 
wbple  train,  with  the  tender,  of  course  immediately  came  on  the 
engine,  and  as  the  train  was  then  running  in  a  curve,  though  not 
a  jsharp  one,  the  central  buffer  of  the  tender  struck'  that  bf  the 
.epgin^,  probably  so  obliquely  as  to  cause  a  heavy  lurch,  and  drive 
}^  off.  the  rails.  The  engine  itself  seems  to  have'tumbted  <)ver,  and 
(Wfjiat  is  very  remarkable,  fell  within  the  curve,  while  thd  'tender 
y^&f  thrown  without.  The  poor  man  who  lost  his  life  seems  not  to* 
have  been  the  one  in  fault,  but  another  who  escaped.  Lamentable 
a&  this  accident  is,  it  does  not  appear  that  the  Company's  imme- 
diate servants  were  at  all  to  blame.  It  seems  that  the  guard  wa» 
SQ  much  alarmed  at  the  immense  speed  he  found  the  trdn  going 
..at,  as  actually  to  apply  the  brake  in  one  instance,  and  frequently 
to  caution  the  men,  which  was  unattended  to. 

^Belgian  Railroad* — Brussels,  iVbt;.  18.— We  are  assured  that 
tW  subscriptions  opened  yesterday  at  ^e  Bank  of  Belgium  for 
thousand  shares  of  the  Rhenish  Company  of  the  irbu  rail-road 
frqm  Cologne  to  the  Belgian  frontier,  amounts  to  tile  immense 
.suw  of  629,000  francs.  The  result  of  this  sufoscrxpiion  gives  one 
fDcrtificate  for  30,000  francs,  and  one  for  a  sum  below  that  amount. 
JPojf  every  demand  exc^ediug  a  million  34  certificates  will  be  given 
ff^^hc;  £rst  million,  and  one  for  every  addltibnal  2GQf)Q^»-^Sf0ru 
•  r,  JBirmingiam  and  dfloucester  \Ratlwai/,-^lti  the  ''Bitntin^ani 
Herald'^  of  October  26,  appears  a  series  of  quesiibna  and'  atiflwer» 
to  and  from  Mr,  Locke,  relative  to  the  capabilities'oftiiis  line- and 
the  estimates,  of  great  interest  to  the  shareholders.  Ftom  li  reeent 
examination  of  the  traffic,  it  would  appear  that  the  opening' df  the 
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Grand  Junction  line  has  so  muQh  increased  the  existing  traliicy  as 
to  raise  the  profits  from  8  to  12  per  cent,  on  the  capital. 

JBirmingham  and  Derby  Junction  Railway. — The  Hne  of  rail- 
road between  Hampton-in-Arden  and  Tamworth  is  being  staked 
out. — JPhilantkropist, 

JBriffitan  Railtoays, — ^We  regret  to  see  the  want  of  unanimity 
between  these  concerns  of  quondam  rivalry.  Mr.  R.  Stephenson 
h2A  published  another  report,  much  too  long  for  our  pages,  on 
Captain  Alderson's,  in  which  he  condemns  almost  everything  the 
latter  ha»  recommended,  an  answer  to  which,  we  understand,  will 
be  ^ven  by  Captain  Alderson.  Mr.  Mills  again,  the  engineer  of 
Cundy  s  line,  has  held  meetings,  in  which  he  complains  of  his  own 
Committee  in  not  having  proceeded,  when,  if  our  recollection  be 
right,  it  was  owing  to  some  defect  in  the  engineer's  plans,  by 
^hich<  they  could  not  pass  the  Standing  Orders.  Again,  in  our 
advertising  oolumns  of  this  number,  appears  a  strong  but  temperate 
letter  from  Messrs.  Pearson  and  Wilkinson,  solicitors  to  the  railway 
without  a  tunnel,  (Cundy*s  line  that  was,)  to  Thomas  Wood,  Esq., 
Secretary  to  the  consolidated  line,  calling  on  his  Directors  to  con- 
vene a  meeting  of  all  the  shareholders,  and  to  reopen  the  question 
as  to  the  merits  of  the  respective  lines.  All  this  argues  an  un- 
settledness  and  a  turbidness  in  the  component  elements,  for  which 
we  are  sorry  there  should  be,  if  there  is,  any  cause.  As  to  our 
part>  we  abstain  from  making  any  observations  on  either  side, 
because^  in  the  present  state  of  things,  we  really  could  not  do  it  in 
Caim^  to  our  readers  and  to  all  parties.  We  anxiously  await  the 
report  of  Sir  John  Rennie  and  Mr.  Rastrick,  which,  we  are 
isSosfv^f  by  deviations  here  and  there — ^with  the  perfect  con- 
currence of  the  landowners,  when  beyond  the  Parliamentary  limit, 
* — willexhibit  a  much  improved  section,  and  free  from  many  of  the 
ol^ections.  of  the  one  that  passed. 

JBrisiol  and  JSxeter  Railway. — Bristol,  Nov.  22,  18S7. — Sir, — 
la  your  number  for  the  present  month,  I  find  a  very  circumstantial 
and  highly  satisfactory  report  of  the  state  and  character  of  the 
works  of  Uie  Great  Western  Riulway  ;  and  it  rejoices  me  to  learn 
.that  there  are  solid  reasons  for  believing  that  the  expectation  of 
the  Directors  to  open  the  line  as  far  as  Maidenhead  before  the  end 
of  December,  will  be  realized.  But  there  b  another  line  imme- 
diatelj  connected  with  the  Great  Western,  regarding  which  yon  do 
not  give  any  information.  I  mean  the  Bristol  and  Exeter.  Your 
nlei;ice  startled  me  the  more,  as  the  report  in  your  preceding 
numbcsr  w«b  so  exceedingly  favourable,  especially  as  to  tiie  probable 
revenue*  and  as  the  Directors  had  declared  themselveB  to  be  so 
fully  del^ermined  to  prosecute  the  undertaking  with  vigour,  that'  I 
had  made  up  my  mind  to  double  my  intereilt  In  it,  if  your  M^tgazine 
for  November  should  bring  any  corroborative  statement.  Finding 
myself  deprived,  however,  of  this  guide,  and  having  a  day  to  spare, 
I  took  a  ride  down  the  line  from  near  Hill's  Bridge,  where  it  is 
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'»u tended  to  join  the  Great  Western  down  to  Backwett  and  Naikea ; 
at  thetjc  two  points  I  found  a  great  number  of  men  employed*  and, 
to  my  agreeable  surpri^,  a  considerable  portion  of  the  line»  with 
the  requbite  bridges  and  other  works  completed.  Similar  activity 
was  observable  on  either  side  of  Cambridge  Batch,  Tanly  Lane^ 
Long  Ashton  Brook,  Great  Engine  Coal-works,  Bedminster  Down, 
JTnowle  Lane,  RedcUfT  Mead,  and  Pyle  Hffl. 
^  The  practicability  of  thus  forwarding  the  operations  at  so  many 
different  points  at  the  same  time,  which  arises  entirely  from  thei 
Natural  advantages  of  the  ground,  will,  I  should  presume,  if  the^ 
t)irectors  redeem  their  pledge  of  applying  aU  due  vigour  to  the 
prosecution  of  the  undertaking,  insure  its  very  early  completion, 
without  any  necessity  for  that  heavy  expense  which  must  always 
attend  the  crowding  particular  places  with  large  numbers  of  men. 
It  struck  me  also  as  worthy  of  observation,  and  as  evidencing 
^perior  management  on  the  part  of  the  contractor,  that  the  whol^ 
^f  the  work  is  executed  with  locomotive  engines  upon  sound  tem-t 
porary  rails,  which  he  has  laid  down  in  so  effective  a  manner,  a^ 
tk)  be,  in  my  humble  opinion,  fully  equal  to  those  of  more  than  ond' 
permanent  line.  { 

j  The  height  of  the  embankments  being  only  a  few  feet,  tha 
locomotive  engines  are  available  from  the  conmiencement  to  th^ 
tety  close  of  the  works ;  and,  as  soon  as  the  permanent  rails  ar^ 
laid  down,  the  railway  will  be  ready  for  travelling ;  as  it  will  not 
he  necessary  to  wait  for  the  settlement  of  the  embankments. 
1  Should  you  have  no  other  communication  on  this  subject  fof 
December,  perhaps  you  will  do  me  the  favour  to  insert  this'.  ; 

*  I  am,  Sir,  your  obedient  servant,  A  Shareholder.    : 

c  "  '    To  the  Editor  of  the  Railway  Magazine. 
?   'Chester  and  Crewe  Railway. — ^We  perceive,  by  an  advertise** 
Inent  in  our  present  month's  wrapper,  that  the  Chester  and  Crewd 

S railway  Company,  who,  we  believe,  lost  their  Bill  last  year  by  the 
eath  of  the  King,  intends  again  to  proceed  to  Parliament  The 
linfe  itself  is  one  of  unusually  favourable  gradients,  and  very  light 
in  its  earth- works.  Though  21  miles  long  from  Chester  to  Crewe^ 
Where  it  joins  the  Grand  Junction,  the  estimate  is  only  240,000/^ 
br  11,430/.  per  mile.  It  appears,  too,  from  the  report  in  the 
Hdvertisement,  to  which  we  refer  our  readers,  that.th^  estimated 
)jroflt9  will  be  13}  per  cent.,  a  sum  no  one  ought  to  grumble  at.  : 
Cork  and  Passage  Railway. — The  first  General  Meeting  of 
^his  Company  will  take  place  at  Cork  on  the  1st  of  January  neil^ 
We  hope  the  Directors  will  not  be  discouraged  from  proceeding^ 
ks  from  all  we  have  heard  it  is  likely  to  be  )a  very  profitable  specu^ 
lai^bVi',  fVom  the  immense  number  of  passengers.  \ 

I  ''^Na^hSy  Oct,  29 — The  railroad  from  this'  city  to  Cast^llamiare^ 
/w?rt  be  commenced  in  the  month  of  November.  M.  Bayatd,  of 
tPttHs,  the  contractor,  arrived  here  several  weeks  B:go,-^Mdmin4^ 
U^hronicle.  '  .  « 
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Duhlin  and  Kingstown  Railway. — The  returns  on  this  railway 
aj-e  steady  and  productive.  Every  half  year  a  portion  of  the 
Government  debt  is  paid  off.  The  extension  to  the  packet  wharf  at 
Kingstowt  has  been  productive  of  the  very  greatest  accommodation" 
to  the  public,  and  convenience  to  the  Post-office. 


Eastern  Counties  Railway, — Neither  our  friends  the  Directons, 
nor  the  wonder  manufacturing  Secretary,  have  dared  to  accept 
our  invitation  to  disprove  our  computation  of  their  traffiCf 
Gross  receipts  of  127,000/.  per  annum,  indeed  !  to  the  poor  little 
town  of  Chelmsford,  above  those  of  the  Liverpool  and  Manr 
Chester  line,  3  miles  longer,  too,  could  never  have  been  put  forth 
to  be  discussed,  and  it  was  probably  very  naughty  of  us  to 
attempt  it.  We  are  happy  to  hear  that  the  Directors  intend  to 
follow  our  advice,  and  publish  no  more  of  this  silly  twaddle, 
which  might  do  to  make  bumpkins  stare,  but  only  get^  laughed 
at  by  others.  Some  of  them,  we  believe,  are  heartily  ashamed 
of  that  stupid  document,  and  others  issued  from  the  Board.  Who 
is  the  author  or  authors  of  all  this  nonsense,  why  not  silence  or 
give  him  or  them  a  gentle  hint  to  quit  ?  Are  they  afraid,  or 
dare  they  not  ?  By-the-bye  we  forgot  to  put  a  question  or  two 
relative  to  the  last  report,  which  we  hope  the  Directors  will 
pardon  us  for  omitting  so  long. 

1st  Question. — ^\Vas  it  not  distinctly  stated  at  the  General 
Meeting,  July,  1836,  that  there  were  no  outstanding  debta? 
And  were  not  some  accounts  that  came  in  afterwards  refused 
payment  on  that  score?  If  this  be  true,  how  came  1,510/.  in 
the  last  report  for  outstanding  "  accounts  subsequently  presented 
and  audited?"  We  have  no  doubt — ^we  could  not  suppose 
otherwise — but  that  these  accounts  were  all  bona  fide  due,  buf; 
we  simply  ask  how  the  books  could  have  been  kept,  that 
1,500/.  should  be  owed,  and  not  known  ?  . 

2d  question. — We  much  admire  the  very  pretty  manner,  as 
every  one  must,  in  which  William  Heath,  Esq.,  moved  for 
1,500/-  to  the  Provisional  Committee  for  past  services,  and 
2,400/.  per  annum  for  future.  It  was  all  the  kinder,  as  Mr. 
Heath  did  not,  as  he  said,  know  or  was  known  to  any  of  the. 
Directors.  Pray,  may  Mr.  H.  be  any  relation  to  a  gentleman 
who  then  held,  and  we  believe  now  holds,  a  post  of  150/.  per 
annum,  or  thereabouts,  for  doing  something  in  the  Company's 
offices  ?  This  question  is,  of  course,  one  of  mere  curiosity,, aj^ijl. 
we  beg  pardon  for  it  if  considered  any  ways  too  free.         .  ,..    . 

3d  Question. — It  appearsi,  per  last  report,  that  the  B^xn^ji^pi 
spent  for  engineering  and  works  had  been  9,101/«9  a^  )bhe 
annual  amount  of  the  engineering,  7,000/.;  which,  taken  from 
the  former,  leaves  2,101/.  for  the  sum  spent  on  the  works.  Add- 
to  this  35,4'24/.  paid  for  land  and  compensation,  and  6,112/.  said 
to  be  due  for  ditto,  and  we  have  43,637/.  paid  and  to  be  paid  for  I 
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workSf  land,  And  compensation^  pf  wjilch  thie  works  »a^unted 

I  only,  to  %101/«  Now,  the  total  amount  received,  113,2551/.^;' 
deducting  a  «  nett  balance"  in  hand  of  10,943^,  leaves  102;288?-,' 
whieh  has  all  disappeared,  if  we  understand  the  accouiit^,  for 
QHecuting  %101L  of  works,  and  paying  for  land  and  compensa- 
tioa»  ii^SSSL ;  that  is,  102,288/.  have  vanished, 

**  Leaving  not  the  baseless  fabric  of  a  wreck  behind,* 
^3;c6pt  a  little  printed  paper,  a  little  land,  and  2,101/.  of  some- 
thing called  wprks.    If  we  are  wrong  in  this,  we  hope  f he 
Directors  will  set  us  right,  for  we  have  no  desire  to  misstate  or' 
undervalue  anything.  |    ' 

4th  Question. — Is  it  true  that  two  of  the  officers  hold  about 
3,000  shares,  that  is,  to  the  amount  of  75,000/.  of  th^  capitai 
betH^een  them  ?  We  do  not  ask  whether  the  calls'  have  been 
duly  paid,  because  as  honest  and  honourable  men  towards  the 
pther  shareholders,  the  Directors  have  no  doubt  insisted  pn  thi^;' 
but  we  cannot  help  admiring,  if  it  be  so,  that  the  Eastern 
iQounties  should  have  for  servants  a  couple  of  men  who  cbutd 
^pare  out  of  their  private  funds,  75,000/. !  I 

5th  Question. — By  the  report  the  *^  engineer's  department  for 
reBoaalnder  of  1837»"  that  is  from  July  4th,  not  a  half-year,  is 
^300L  Do  we  understand  this  aright;  namely,  that  on'e 
pfficaT'S  staff,  all,  we  believe,  kept  under  the  Company^s  fop:^ 
amount  to  7,000/.  per  annum,  the  fruits  of  which  in  works '  tcft 
ithe  last  year  have  been  only  2^100/.  ?  ,      .  ^  ^    '  \'!. 

'The  Directors  will  please  to  pardon  our  troubling  them  ^iHl 
[the  above  few,  out  of  many  things  we  do  not  probably  und^r; 
stand  as  well  as  they  do,  in  the  report  and  accounts.    'We  ask, 
for  the  information  of  others,  as  well  as  of  ourselves^  and, 
^course,  pur  pages  will  be  open  to  them  to  reply. 

We  do  not  put  questions  we  have  been  requested  to  do,  re- 
pp^ing  the  amount  paid  on  the  last  call,  namely,  whether 'it 
reaches  5,000/. ;  nor  do  we  make  any  observations  on  what  we 
have  heard  of  a  threatened  prosecution  of  a  Liverpool  share-^ 
fholder  for  non-payment,  and  of  the  feeling  it  has  exoit^d  aiiiong^ 
Ae  Liverpool  proprietary,  because  we  are  not  desirous  to^ke 
up  any  difficulties  the  Company  may  have.  'Por  like  re^sotik' 
,WQ  ^hall  not  quote  a  clause  in  the  Act  (§  128),  as  requested,^bv' 
which  it  is  said  that  20  shareholders  holding  among  them  5du 
.shares  might  call  a  meeting  if  the  Directors  refused,  and'  dt^ 
Bolva  the  Company.  ^  v  i 

Now,  seriously,  seeing  all  tlie  difficulties  around  them,  Would 
it  not  be  better  to  close  this  concern  at  once,  than  to  spend  any 
more  of  the  hard  earnings,  perhaps,  of  many  of  the  8har6hoMei%? 
We  ask  this  in  sincerity  and  friendship,  and  we  hope  it  win.  be 
attended  to. 
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4iore  favour  in  Austria  than  in  some  of  the  minor  states  of  Ger- 
iliany.,  Wliil^  ^he  King  of  Bavaria  declares  in  unofficial  ordhianee 
l)iat  he  will  make  no  concession  to  the  proposed  railroad  between 
Hanhelm  and  Darmstadt;  a  letter  from  Vienna,  dated  the  SOth  uK.; 
states  that  the  Emperor,  would  in  person  lay  the  first  stone  of  the 
Crreat  Nordiem  Railway,  and  would,  with  the  Empress  and  iho 
whole  carps  d^fomatiguej  make  the  journey  from  WigranAr.-^ 
mimes. 

Greenwich  Railway.. — ^Before  the  publication  of  our  prei^nt 
Number,  we  believe  Mr.  Macintosh  will  have  commenced  operdf- 
lions  for  the  arches  between  the  Ravensbome  and  Greenwich ;  so 
that  all  dQubt  will  be  removed  as  to  its  completion  into  Greenwich^ 
Should  the  weather  remain  open  during  ihe  ^nter,  the  works  are 
txpectied  to  be.  finished  in  die  spring.  It  appears  that  the  Croydbs 
Railway  will  commence  running  in  May  next,  which  must  greatly 
benefit  the  Qreenwich  line.  .'  '  ; 

The  traffic  on  this  line,  notwithstanding  the  shortness- '  of 
the  days,  the  advanced  period  of  the  year,  and  other  disacFran* 
tages,  continues  to  average  about  3,700  passengers  daily*  the 
average  daily  receipts  exceed  84/.,  or  5901.  per  week.  The  prei»<^ 
length  of  this  railway  is  3^  miles,  which  distance  is  daily  traversed 
hj  three  locomotive  engines,  making  56  trips  between  Londoti* 
Jbiidge  to  Deptford,  and  56  more  from  Deptford  to  London.  Eaek 
of  these  engines  daily  makes  38  journeys*,  and  consequently  riitis 
bver  120  miles  of  raib  each  day.  There  has  passed  along  this 
railway;  from  the  14th  of  December,  1836,  to  the  23d  Novemb^ii, 
'1837^  a  total  of  1,376,589  passengers,  and  the  imnfber  ofWilots 
travelled  by  the  engines,  between  the  same  dates,  exceeds  21 4b4o([) 
^no  account  being  here  taken  of  the  extra  hours  of  rwnniiigy.^  ti 
is  a  remarkable  fact,  that  not  one  serious  accident  has  occurred  isi> 
any  of  the  passengers  during  the  whole  time,  n6w  upwards  '4f 
ki  year  and  three-quarters  (the  carriages  first  ran  for  hire  6h  iUe 
8th  of  February,  1836),  that  the  railway  has  been  open  to  ^ 
f)ublic,  and  during  which  time  but  two  lives  have  been  lost  liy 
accident.    Can  as  much  be  said  of  coach  travelling? 

Grand  JuncHon  Railway. — This  Company  is  preparing  to  ^ 
.into  Parliament,  for  a  new  line  from  Prescot-brook,  near  the  feat 
«of  the  Whiston  incline,  to  join  their  present  line  at  Huyton.  '  ]^ 
this  means  they  will  avoid  the  two  inclined  planes,  the  Whistoii'Aiii 
Sutton  on  the  Liverpool  and  Manchester  line,  and  the  \¥un4ngf(m 
incline  on  their  own  line;  and  wffl  shorten  the  disMnce>^|i 
.Liverpool  to  Birmingham  7^  miles.    The  distance  by  the  j)rd^9sdd 


*  la  this  number  are  included  the  journey  up  to  London  at  a  quarter  io  Sghi  in 
tlw  morning,  to  take  down  the  first  train  to  Deptford,  and  the  last  or  return  jtmmc^ 
fjom  London  to  Deptford,  af^er  ten  o'clock  at  night,  withoat  a  Iraiik 
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neyr.  piece,  over  Fidl^r't  l£9pr^  i$  nine  mi^t\]j  tkertiuJbefisumAAea 
round  Warringtpn  U  i»  sixteen*  The  ertiTnaie  fbr  tbe.]icKir<}iieee  is 
about  2509000/. ;' we  havoy.  howevei^  beeO'  since . itt€ori«ed^  'tkat 
300;000Z.  or  400»000/.  wiU  not  coni|>leie  it.  Hso^  )itni08t*i»e 
acknowledged  it  is  a  seriouB  sum  tolay-out,  ahuoBt  bdbre  tbe 
shareholders  will  have  derived  the  slightest  benefit  fpomtkeptesetit 
line.  We  understand  the  Company  could  divide  a  profit  of.  six 
per  cent,  for  the  first  half-year ;  but  it  b  intended  t&-  dvvide  only 
five,  or  at  the  rate  of  ten  per  cent,  per  annnm. 

Great  Western  Railway. — ^We  hear  that  the  line  isteomplelely 
formed  from  Paddington  to  Maidenhead^  with  the  exceptixm  of 
about  six  miles,  which  has  the  ballast  on  the  spot  ready  for  being 
put  on.  The  culvert  which  has  given  way  at  Paddington  is-  not 
under  the  railway,  nor  does  it  interfere  witii  it ;  but  under  a  new 
road  made  by  the  Company  in  lieu  of  .a  turnpike  foad^  We 
understand  it  was  built  under  the  directiony  and  froni  a  ^dan*  l^d 
down  by  the  Court  of  Sewers.  The  figure  iwas  certainly  bad«  It 
consisted  of  a  circle  with  its  lower  part  cut  ofi*.  Fix)m  the  ex^ 
cessxve  pressure  of  the  superincumbent  embankment  on-  the 
extremities  of  the  circle,  these  probably  sunk,  and  the  ebordibarst' ' 
up  in  the  middle  from  the  resistance  of  the  sub-soil,  whieib^  w^as 
also  accompanied  with  a  similar  burst  inwards  of  the  sides  of  the 
arc.  We  have  inquired  at  head-quarters,  and  have  been*  assuired 
that  not  the  least  apprehension  is  entertained  of  the ^ slip  at- 
Hanwell,  mentioned  in  our  last,  delaying  the  opening  of  ^tl^ 
railway.  The  Company  intend  to  borrow  BQOfiOOLy  as  pen»/vlt6«l 
by  parliament,  to  complete  the  works*  i  /    .•     • 

'  Great  Central  Irish  Railway* — ^We  are  informed  the  plans'hav^ 
been  all  lodged,  and  all  the  necessary  formalities  compUedi^wvlJH  to 
renew  the  application  to  Parliament  in  the  ensuing  session.'''  >^        '^ 

Great  North  of  England  Railway. — TJie  contract  for^  the 
fonhation  of  about  eight  miles  of  this  railway,  south- of  DftrUngtcto^ 
was  let  on  the  31st  ult.,  the  works  of  which  wiU  be  oommeneed 
forthwith.-;— -BTw//  Advertiser, 

German  Railroads, — It  is  so  confidently  hoped  that  all  onriron 
railroads  will  be  duly  completed,  that  negotiations  are  already  on 
foot  for  establishing  steam-boats  between  Stettin  and'  London, 
when  the  railroad  to  the  first  place  shall  be  finished.  A  n^oti«ition 
for  the  abolition  of  the  Sound  duties  is  even  spoken  of,  which 
seems  a  ticklish  question.  Stettin  is  certainly  making  great  efibrts 
to  rival  Hamburgh,  which  will  then  find  a  railroad  necessaxy,  and 
the  plan  has  been  several  times  proposed  to  it.*  Our  first  merchants 
say  these  circumstances  will  bring  Hutmburgh  to' join  in  onv'tarifi*. 
— Bdrlin,  Oct.  11. —  True  Sun. 

'/full  and  Selhy  Railway. — The  name  of  this  railway  will,  ere 
long,  we  expect,  be  changed  to  that  of  the  •  Leeds  and  Hull 
Railway — a  much  more  appropriate  title.     Two  more-  eontrocta 


adfQ  lidv«rtbed  iw  diis  line,  which- wHl  nmke  t7|  ttAes  out  o^  361^; 
the  wbule  iengih  of  the  line,  and  the*  trorku  6f  the  part  already 
uoffer  .tonkiaet  are  prooeedingi  with  vigour^    Eflrlj  next  spring  the 
wiiHrisA  3«iU  commence  near  HttH,  whiish  have  been  hhherto  delayed 
o«  ftcootol  of  the  demands  of  the  parties  owning  the  Foreshore.' 
The  Wriglttoa  embankment  is  proceeding  rapidly,  and  so  are  the' 
bridges  otrer  the  Onse  and  the  Wrighton  Canal.     20,000  tons  of 
iron.raiis  wex».cioiitracted  for  befbre  the  rise  in  iron,  and  therefore! 
on  favourable  tenns.     We  hear  the  second  call  of  5/.  has  been 
responded  to  exceedingly  well,  which  is  scarcely  remarkable  with 
so  respectable  a  proprietary.     Bad  as  last  year  was,  we  understand 
the. export  of  cotton  twist  from  Hull  amounted  to  60,359,5 19lbs. 
What  will  it  amount  to  when  Hull  comes  to  be  connected,  as  it 
will  b<e  by  the  railway,   with   the   great   commercial  towns   of 
Liverpoolv  >Manohester,  &c.  ? 

L'anoaster  cmd  Pre^on  Railway. — The  whole  line  of  railway 
hua  been  remeasured,  and  some  slight  variations  and  improvements 
have  ibeen .  determined  on.  We  understand  the  plans  for  the 
owners  of  property  on  the  tine  are  now  mostly  made  out,  and  that 
the  Direetcxrs  are  engaged  in  negotiations  for  the  purchase  of  lands 
with  tbte  various  owners  through  whose  property  the  railway  is 
intended -to  pass. —  Lancaster  Guardian. 

.  Manchester  and  Birmingham  Railway. — We  are  authorized  to  . 
ste^te,  in  the  event  of  the  Manchester  and  Sheffield  Railway  being 
ahandone4»  it  is  the  intention  of  the  Directors  of  this  Company  to 
c^AsMen  carefully  the  best  means  of  connecting,  by  a  desirable 
branch,  Ashton-under-Lyne,  and  Staly  Bridge,  with  their  intended 
main  line^vso:  as  to  give  to  that  important  and  extending  district 
thci  benefit  of  a  railway  communication  ^vith  Manchester — ;  . 
Manchester^  Gkusrdian. 

^  ■ 

Manehester.  aatd  Sheffield  Railway. — Notwithstanding  the  efforts  , 
of.  jUAny  individual  shareholders  in  this  concern  to  break  it  up, 
we  406  afiavred  that  the  main  body  of  proprietors  are  extremely 
desirous   and   fully   determined   that  it  shall  go   forward.     The 
chankcter  of  Lord  Wharndtfie,  the  Chairman,  and  of  the  other 
Directors^  is  quite  a  sufficient  guarantee  to  the  public  of  the 
soundness  of  ^is  great  undertaking.     We   understand   that  tl^e 
statement  of  the  prospects,  accompanied  by  authenticated  tables  of 
traffic,  are  now  printing,  and  will  be  put  before  the  public  very 
shortly..    The  misrepresentations  of  overspeculators  will  be  com-  '\ 
pletely  jpefuted,  and  one  of  the  most  interesting  and  important  ^ 
raiiwi^ys  be  better  understood.     The  General  Annual  Meeting '  qf 
the  Company  at  Sheffield,  in  the  very  early  part  of  Februaryj^s^ 
looked  forward  to  with  great  anxiety;   and  a  trial  of  strengfli 
between  discontented  and  perhaps  impoverished  sut)scrit)ei^^^  and 
the  extensive  and  sound  proprietary, '  will,  we  doubt  not,  end  by 
placing  the  concern  in  a  much  higher  light. 

Midland   Grand  Junction  Bailway. —  Active    measures    are 
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now  being  adspled  tmnrdsithe kabodaio^dxm  of  thk  ^r^^io  die 
ftotioe  of  ParfiuBent. 

MkUortd  CaumiiBt  EaUwagf^'^he  works  belween'NQtfDgluua 
Bod  Derby  are  proceeding  with  great  spirit  under  tliai^  wc^ye  ai^i 
e&perieneed  cootmetory  Mr*  Wilfiam>  Mirtrlw*nfie»  .wbO'WJui.Mic  4x>n* 
lidieiitiai  assistant  of  tb«  oekebratoi  Tetfbrd^  aad^  as.«iioh,  .had  the 
management  of  some  of  his  most  important  works».  The  district 
between  Bugby  and  Leicester  was  let  in  the  b^inning.pf  N^vem*- 
ber  to  the  Messrs.  Macintosh ;  and  the  remaining  unlet  poctions  of 
tiie  wotIl  from  Leicester  to  the  Tient,  in<dadu^  the  Ti^enl:  bfidge^ 
will  be  finally  concluded  on  the  22d  of  December.  There. isr  no 
doubt  that  the  whole  of  the  railway  wtU  be  effietentlyoomipleted 
and  opened  to  the  public  in  the  suamer  of  1840  4  and  without 
exceeding  the  capital  of  the  Company.  Mr.  Vi^pples  is  the 
principal  engineer  of  this  important  line»  and  Mr.  Th^maa  Wood* 
house,  well  known  as  long  connected  with  railways,  is  the  resident 
engineen  Some  of  the  designs  for  the  cMMtruotion»  .on  this  Hne 
BXt  represented  as  combining  economy  with  muiAi  taste  and 
nov^y  of  construction,  without  in  ike  least  trenohi^gr.on  *  the 
proper  solidity  necessary  in  such  great  works. 

We  have  just  seen  some  interesting  and  aullieiitictted  tables^  of 
traffic  on  this  line,  with  all  the  partieuiam  set  fbrth^  in-wiuch'the 
existing  traffic,  taken  at  railway  prices,  amounts  to  ab«ive  ll^.p^r 
cent.,  the  whole  receipts  being  estimated  at  98,54»7il  Now  this  is 
somethii^  reasonable ;  men  can  befieve  it.  It  is  not  lilf;^  the 
Eastern  Counties  document,  which  frightens  one  hidf  wlM^.no^ad  it» 
and  puts  into  convulsions  the  other.  The  Secretary  of  tliis  Com- 
pany ia  a  respectable  veradous  man,  who  does  not:  d^  ia|  the 
marreflouSk 

Neweastk  and  Carlisle  Railway ^ — The  Directors  of  this  line 
of  railway  intend  to  apply  in  the  ensuing  Parliament  for  powers 
to  enable  them,  l^  rabing  a  farther  sum  of  money,  to.  fiQish  th» 
important  worJc.  We  regret  that  this  j^an  had  not  been  .sooner 
entertained,  as,  if  it  had,,  the  Directors  would  have  been  enabled,  at 
a  much  earlier  period,  to  have  fa^ov^ht  Une  work  to  a  eonqiletion. 
'^Neweasde  JtmmaL 

Newoasde-upot^Ih/ne,  EdkAurgh,  mnd  Glftsgow  Raik/pa^f^'^ 
We  are  glad  to  learn  that  this  undertaking  is  malting  rapid  stride3 
in  public  estimation. — Nemcasik  JowmaL 

North  Umon  BaUmay. — The  late  accident  on  the  works  of.  this 
iine^  by  the  failure  of  the  great  culvert  over  the  river  Yarrowr.  will 
ttot  occasion  any  deky  in  the  opening  of  the^  line  on  th^  1^  of 
August  in  next  year ;  neither  wiU-  Se  >aJXiount  of  dams^^  be  so 
ipa&as  was  at  first  suppased^,  We  jshaU/bape  to  obtain,  before  our 
next  publication,  some  particulaiB  about  the  accident,  as  ireil  as 
the  mode  in  which  the  passing  of  the  Yarrow  will  be  reconstructed, 
and,  if  so,  we  will  not  fail  to  by  them  before  our  readers. 

On  the  south,  or  Wigan  end  of  the  Use,  threii  fine  locimQ^ye 
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ehgiitea  ^fttig'at  work,  briogiDg  &mm  tli6  ■mtwrialH  for  completing 
the  great  embankment,  which  almost  forms  «  tetification  nMttui 
i^  6id^  df  the  town.  The  beantiM  iron  i>rifige  over  the  VMU 
gate-stre^i  k  advancing. 

At  P^edtdn^  the  magnificent  bridge  of  five  arebes,  eadi  of  100 
ibet  sptui^  is  in  a  ferwatti  and  very  interesting  state.  Four  cottii^ 
plete  sets  of  centres  are  up,  and  the  fifth  in  oouvm  of  ereotkiiii 
The  north  arch,  next  the  town  is  keyed.  The  second  ar<dh  oveif 
the  deepest  part  of  the  Ribble,  will  be  keyed  before  Christmas,  and 
the  whol^  of  the  itfches  wiU  be  complete  early  in  May,  and  pevhi^ 
sooner. 

The  utmost  activity  prevails  everywhere  along  the  lioe*  The 
8tath>ns  are  in  course  of  construction,  and  the  tunnel  under  the 
principid  street  of  Preston,  to  connect  the  North  Union  Railway 
with  the  Preston  and  Lancaster  Railway,  has  been  eom« 
menced.  ■  5 

Engines  and  eamages  are  building  at  various  places,  and  there 
is  now  no  doubt  that  the  continuous  line  of  railway  from  London 
to  Preston  will  foe  open  to  the  public  next  summer ;  as,  by  tbe 
time  the  North  Union  Railway  is  ready,  little  wiU  remain  to-  be 
done  on  the  London  and  Birmingham  Railway. 

Iforihem  cmd  EaMm  BaUway.-^The  Directors  have  deters 
mined  on  caarrying  on  the  worics  from  Tottenham  Mills  to  Broxt 
bourne  during  the  winter.  This  part  of  the  line  for  eleven  miles 
is  a  dead'  level,  and  the  embankment  to  be  formed  is  little  move 
than  what  is  necessary  to  secure  the  necessary  dryness.  JSIuonM 
the  witoter  be  sufiiei^lly  mild,  the  works  between  T(rttenham 
Mills  and  Kingsland  Turnpike,  will  also  be  proceeded  with 
simultaneously,  but  the  brickwork  on  this  part  renders  eantiiCMi 
necessary  to  guard  against  probable  frost.  The  prospects  of  >  this 
railway  are  most  encouraging. 

Prussian  Eailroad,r-^The  ooet  of  the  nulroad  to  be  coastmcted 
from  Strasburgh  to  Bade  is  estimated  at  twenty-five  miUions  of 
francs.  The  subscription  in  the  two  cities  already  amount  to 
nearly  sixty  millions  of  frames.-— Ifmin^  JmimaL 

Preston  cmd  Wyrt  Railway  and  Hdrbowr^'^The  wmks-  are 
proceeding  vigorously,  and  in  a  highly  satisfiu^tory  manner.  The 
embankment  with  the  harbour  will  be  fully  completed  early  in  the 
ensuing  year,  or  spring;  and  the  principal  part,  if  not  therwhole 
of  the  line,  will  be  open  for  traffic  in  the  autumn.  We  hear  there 
is  now  fittle  or  no  doubt  but  this  will  be  the  connecting  tinJc  of 
communication  between  London  and  Gla^ow,  via  UlvBntose^'  «b 
this  appears  from  a  recent  survey  to  be  the  line  that  Mi^the 
adopted,  and  if  so,  the  advantages-  connected  witii  thia  nndert^di^ 
will  for  exceed  the  expectations  originally  anticipated  hmh  it. '/  ^ 

RaUroads  in  Austria. — ^The  Anstrian  Govemmeat  has  at  length 
resolved  on  executing  a  double  project  of  vast  utility  to  its  Italian 
possessions — ^that  at  establishing  two  railroads ;  one  from  Vienna 
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to  Trieste;  and  ^he  other  fV6m  Vienna  to  Milan*  A  fegiifar  weekly 
steam-bdat  coinmutoicatiori  is  already  established  bej;ween  Trieste 
and  Venice,  and  this  station  wili' receive  ah  adequate  aiieinelitation 
of  its  efficiency  when  the  railroads  are  finished.  Th6  raiirOad  from 
Venice  to  Milan  is  to  be  subdivided  into  three  branch  lines ;  the 
fiwt,  sixty-two  leagues  in  letigth,  will  intercept  the  whole  Lombard- 
Venetian  Kingdom ;  the  second,  about  the  same  length,  will 
traverse  Mantua,  Lodi,  the  Milanese,  and  the  whole  df  Lower  Italy  ; 
and  the  third,  sixty-four  leagues  in  extent,  will  traverse  the  rich 
vicinity  of  the  Lake  of  Guarda,  and  pass  the  great  towns  of  Brescia, 
Padua,  Vicenza,  and  Verona. — Augsburg  Gazette. 

Hallways  in  France. — As  we  were  on  the  eve  of  going  to  press, 
we  were  favoured  with  a  sight  of  the  report  of  M.  Vallee,  "  In- 
g^nieur  en  Chef  Directeur  des  Fonts  et  Chaussees  "  to  the  French 
Chambers.  The  report  is  too  voluminous  to  allow  ub  the  oppor- 
tunity of  referring  at  present  to  it  in  detail.  The  line  proposed  by 
M;  Vallee  is  intended  to  pass  from  Paris  by  Creil  Clermont,  taking 
die  course  of  the  rivers  Are  and  Noye  to  Amiens.  Hehce  the  line 
prbceeds  eastward  along  the  rivers  Ancre  and  Sensee  by  Corbie 
Bapaume,  Vitry,  Douai,  and  Hehin,  Lietard,  to  Lille,  and .  from 
thence  to  the  Belgian  Frontier,  falling  into  the  line  to  Ghent, 
Ostend,  Bruges,  and  Brussels.  Westward  of  Amiens  the  line  pro- 
ceeds along  the  valley  of  the  Somme,  by  way  of  Abbeville,'  Rue 
Montreuil,  Staples,  to  Boulogne  suid  Calais.  A  branch  Is  also  con- 
templated to  Dunkirk.  We  understand  that  the  capital  necessary 
ibr  these  works  has  been  already  subscribed,  and  it  remains  only 
to^'be  seen  whether  the  French  Government  will  entrust  a^  private 
Company  with  powers  to  execute  them,  or  undertake  them  them- 
selves as  a  national  work,  like  those  of  Belgium.  The  prevailing 
Opinion  in  Paris  is,  that  the  latter  course  will  be  adopted.  Au 
parties,  it  appears,  are  agreed  on  one  point,  viz.,  the  necessity  of 
imtnediately  determining  the  course  of  proceeding;  and  we  are 
informed  that  very  early  in  the  approaching  session  of  the  Cham- 
bets  the  course  will  be  determined.  Under  whatever  auspices  the 
works  may  be  undertaken,  they  cannot  fail  of  being  highly  im- 
portant to  the  Dover  line  of  railway,  to  which  M.  Vallee,  in  jthe 
course  of  his  report,  refers  very  frequently,  as  a  means  of  commu- 
nication of  the  greatest  consequence  to  France  and  the  Continent 
of  Europe.  In  our  next  number  we  hope  to  be  able  to  enter  more 
ftlHy  on  this  interesting  subject. 

Stfjipendous  Locomotive  Engine. — Th'ursday,  at  the  works  of 
Messrs.'  Stephenson,  of  Newcastle,  the  trial  of  a  splendid  and 
pbVrerful  locomotive  engine,  constrttcted  for  the  Great  Western 
R^lway' Company,  took  place.  It  is  chilled  the  "  Kprth'  Star," 
and' ^calculated  to  run  fifty  miles  an  hour  with  fifty  tons  burthen 
attached  to  it,*  and  with  the  tender  only  at  the  immense  spped  oS 
eighty  I  Several  eminent  engineers  were  present,  \Vl^o  expressed 
themselves  highly  gratified  with  it. —  Tt/ne  Mercury. 


RAILWAY   NOTICF«S,  461 

St.  Helms  and  Runcorn  Gap  Rail^ui^. — -The  Directors  of  thi» 
Company  are  about  to  apply  to  Pairliament  to  alter  a  portion  of 
their  line.  The  trafRc  in  coal  from  the  collieries  to  the  dock  now 
exceeds  1,000  tons  daily. 

Southampton  ttailioay. — This  railway  is  progressing  most  sati^-^ 
factorily.  The  formation  level  may  be  said  to  be  completed  for 
the  first  twenty- three  miles  from  London,  with  the  exception  of 
the  cutting  and  embankments  of  the  far-famed  St.  George's-hilL 
It  is  already  known  that  this  cutting  has,  by  an  arrangement  with 
the  proprietor  of  the  Oatlands'  estate,  and  a  deviation  of  the  line, 
been  reduced  to  one  of  thirty -eight  feet  deep  instead  of  116  feet^ 
as  originally  proposed,  and  at  the  rate  of  progress  with  which  the 
work  has  proceeded  for  some  months  past,  the  excavation  will  be 
completed  by  the  end  of  February  next.  The  permanent  rail- 
way is  being  laid  down  with  rails  weighing  seyenty-fiye  lbs.  per 
yard. 

We  are  glad  to  hear  that  this  Company  are  proceeding  to  l^y 
their  rails  on  wooden  Kyanized  sleepers.  Seven  tanks,  frowt 
2,000  to  4,000  cubic  feet  each,  are  already  forming,  or  about  to  b^. 
formed,  three  at  Ditton  and  four  at  Walton.  We  could  hav0 
wished,  instead  of  transverse  sleepers,  they  had  adopted  longi- 
tudinal Kyanized  continuous  bearers. 

Salt  Monopoly  in  India, — We  beg  to  refer  our  readers  to  an 
excellent  conmientary,  appearing  in  the  <'  Mining  Journal "  of  the* 
4th  ult.,  on  the  able  article  in  our  last  on  this  interesting. and  harr 
rowing  subject.  We  assure  them  they  will  not  lose  their  time  ipi 
reading  the  judicious  and  sensible  remarks  and  information  of  th,e^ 
editor  of  that  journal.  .        .       ,     i 

Standing  Orders, — We  are  happy  to  see  that  an  Honourable. 
Member^  Mr.  Guest,  has  given  notice  of  his  intention  to  call  iht^ 
attention  of  the  House  to  the  Standing  Orders  relative  to  railways* 
We  have  not  the  pleasure  of  knowing  the  Honourable  Member 
personally,  nor  the  view  that  he  takes  of  the  Standing  Orders ;  but 
we  do  think  they  cannot  be  made  worse  for  public  improvement, 
unless  they  be  altered  to  prevent  the  introduction  of  any  Bil) 
whatever  for  railways. 

Thaines  Haven  Railvxiy, — We  believe  it  is  the  serious  intention 
of  this  Company  to  proceed  with  their  works.  The  Directors  arp 
acting  most  economically.  They  have  never  touched  a  sixpence, 
of  their  salary,  nor,  we  understand,  broken  a  biscuit  at  the  expense 
of  the  Company.  All  salaries  of  ofRcers,  and  every  expense*  are 
suspended.  It  appears  by  the  advertisement  on  our  wrapper^  tha^ 
the  amount  in  full  of  the  last  call  is  to  be  paid  back  to  such.o^  t))e 
proprietors  as  have  paid  it  and  do  not  choose  to  go  on  wltj;^  ,^)i^ 
concern.  This  number,  we  understand,  is  very  few ;  the  others, 
after  a  strict  examination  of  the  accounts,  situation,  and  prospects 
of  the  Company,  being  determined  to  persevere. 

Thames  Tunnel, — ^At  a  few  minutes  before  four  o'clock  on 
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Friday  morning  (it  then  being  nearly  high  water>  Jwd  a  remarkably 
high  tide),  a  sudden  irruption  of  the  river  took  place  and  fiUed  the 
tunnel.  Every  necessary  precaution  had  been  previously  taken  to 
secure  the  retreat  of  the  workmen  in  case  of  any  accident  occur- 
ring ;  bat  unfortunately^  on  calltng  over  their  oanre^  bd^  of  the 
miners  was  found  missing,  and  on  inquiry  it  was  ascertained  that 
he  had  been  last  seen  returning  towards  the  shield,  instead  of 
attending  to  the  orders  then  given  for  all  the  men  to  leave  it,  and 
to  ascend  the  shaft,  and  which  was  effected  safely  by  about  seventy- 
other  individuals.  [We  believe  this  leak  has  been  effectually 
stopped. — Ed.] 

Souih'Easiem  Railway, — The  Half-yearly  Meeting  of  this 
Company  took  place  on  Monday,  the  27th  ult,  at  the  office  of  the 
Company  in  Coleman-street.  The  Meeting  was  nmnerously  at- 
tended, and  the  report  of  the  Directors  on  the  present  position  of 
the  Company,  and  of  the  engineer  on  the  state  of  the  works  at 
Dover,  appcaured  to  give  perfect  satisfaction.  The  report  of  the 
Directors  is  too  voluminous  for  insertion  in  our  present  number, 
but  it  will  appear  in  our  next.  We  publish,  however,  tlie  report 
of  the  engineer,  as  well  as  the  resolutions  passed  at  that  Meeting. 
.  Transmisaum  nf  LeUers  by  BaUroad*^-Mx*  Baring  js^xeA  for, 
and  obtained,  on  the  27th  ult.,  a  Select  Committee  to  inquire  into 
the  present  transmission  of  letters  by  railroad.  This  is  Su|)posed 
to  refer  to  the  irregularities  of  the  nuuls  by  the  Grand- Jumstidii. 

WfUermavkM  Friend  Sieam^boat  <7offn^»y.-'--«A,Bioiig  tfie  no- 
velties of  the  day  stands  the  above  Company,  which  we  understand 
i^  in  progress,  and  promises  to  be  beneficial  to  the  poor  waterman 
"as  well  as  to  the  shareholders.  For  the  particular  objects  of  *  this 
C^Mttpany,  we  beg  to  refer  our  readers  to  the  praspectus^'io  be 
obtained  at  tihe  Office,  3,  Charlotte-row,  Mansion  House. 

Whitby  and  Pickering  RailwcLy. — At  the  half-yearly  Meeting 
of  the  proprietors  of  this  Company,  it  was  stated  that  a  great 
increase  has  taken  place  in  the  tonnage,  ajnount  of  tildKcr  ajid 
mmber  of  passengecs  conveyed  on  the  line  during  the  last  half- 
year,  the  increase  of  the  k^ter  being  8,000  and  the  former  6,000 
tons  over  the  previous  half-year ;  and,  had  there  been  a  greater 
number  of  waggons  for  the  conveyance  of  goods,  tiiis  augmentation 
to  the  buiness  of  the  Company  we  afe  assured  woul^  have  been 
still  greater.*-^J9W/  Packet. 
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SOUTH-EASTERN  RAILWAY.— ENGINEER'S  REPORT. 


TO    THE    BOARD    OF    DIRECTORS. 


London^  ^5ih  Nav^  18S7. 
Gentlemek, 

I  have  now  ihe  aatisiaction  to  report,  for  your  information,  that 
the  works  Along  the'  Chalk  Clifis  at  Dover,  preparatory  to  ^ie 
formation  of  iihe  line'  of  railway  there,  commenced  on  the  ^ 
instant. 

The' ^ypelfiiions  now  in  progress  consist  in  cutting  a  benching, 
or  roadway,  along  the  face  of  the  cliff,  between  the  Shakspeare 
Cliff  and  Lydden  Spout,  being  that  portion  described  in  the 
Parliam^itiury  plans  as  comprising  short  tunnels  and  gallery 
works. 

Tike  j^bjeet  of  this  roadway,  or  benching,  as  it  is  technically 
calM^'ls  to  enable  the  resident  engineer  to  set  out  the  gaUeiy 
works,  for  the  railway,  and  as  a  road  of  approach  for  the  work- 
men, in  getting  to  and  from  the  works ;  and  being  in  itself  the 
most  difficult  and  dangerous  of  the  whole  works  to  be  executed, 
affbrds  a  ^r  criterion  by  which  to  judge  both  of  the  practicability 
and  cost  of  the  nulway  along  these  clifk 

Alter  three  weeks'  work  and  the  completion  of  half  a  mile  of  a 
t)enchittg  or  gangway  along  the  face  of  the  cli£&,  I  have  much 
pleasure  in  being  able  to  report  the  perfect  practicability  of  the 
measure,  and  that  the  completion  of  a  safe  and  permanent  railway 
along  these  cliffs  and  through  the  Shakspeare  Cliff,  is  not  only  easily 
practicable,  but  comparatively  inexpensive  also,  as  the  chalk  rock 
works  remarkably  well,  and  in  most  parts,  stands  perfectly  upright ; 
is  very  solid,  and  will  be  still  more  so  when  worked  further  in  for 
the  railway  itself;  so  that  from  the  experience  we  have  now  had. 
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my  confidence  with  regard  to  the  ease,  expedition,  and  economy 
with  which  the  railway  in  this  part  of  the  line  may  be  constructed, 
is  stronger  than  ever. 

The  contractors  for  the  Shakspeare  tunnel  (who  are  the  parties 
now  executing  thb  benching  along  the  face  of  the  cliiFs)  ave  ready 
and  anxious  to  conmience  that  work,  being  satisfied  (from  Ike 
specimen  they  have  now  had  of  working  in  the  chalk)  of  the  aaMt^ 
of  their  undertaking  and  correctness  of  their  calculations  for  that 
work,  which,  I  believe,  will  not  exceed  in  its  cost  one  half  the  sum 
originally  estimated  as  the  cost  of  the  tunneling  along  the  Dover 
clifiB. 

Under  these  circumstances,  I  have  no  hesitation  in  recommend- 
ing the  Directors  to  proceed  with  all  convenient  speed  in  the  for- 
mation and  completion  of  that  portion  of  the  line  of  railway  Arom 
Dover  to  Folkestone,  because,  as  being  that  part  upon  which  most 
doubt  has  been  thrown,  whether  as  regards  its  safety,  practicability, 
or  cost,  the  sooner  these  doubts  can  be  removed,  by  the  best  of  all 
arguments,  the  actual  completion  of  the  works  in  a  safe  and  sub- 
stantial manner  at  a  reasonable  cost,  the  better. 

In  order  to  afford  every  means  of  information  to  the  Board,  and 
to  the  General  Meeting,  I  have  directed  the  resident  engineer, 
Mr.  Wright,  to  attend  on  Monday,  in  order  to  answer  a&y  in<]pUries 
that  may  be  made  relative  to  the  nature,  cost,  or  peculiarity  of  the 
works.  And,  in  conclusion,  can  only  assure  the  Board  of  my 
increased  confidence  as  to  the  eas^  of  execution  and  cost  ofthe  rail- 
way generally,  but  also  of  this  portion  in  particular ;  and  further,  that 
if  these  ^ve  miles  were  completed  between  Dover  and  Folkestone, 
some  advantage,  would  directly  arise  from  having  \t  at  work,  for 
independently  of  connecting  Dover  and  Folkestone,  Hythe,  Sand- 
gate,  and  other  watering  places  along  the  coast,  the  peculiarity  of 
the  work  itself  would  be  a  great  inducement  to  visit  and  travel 

along  the  line. 

(Signed)  W.  Cubitt. 
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SttCOKD  HALF-YEARLY    MEETING   OF    THE    PROPRIETORS* 

At  the  Seomid  Half- Yearly  Meeting  of  the  South-Eastern  Rail- 
way CoBspany,  held  in  pursuance  of  the  provisions  of  the  Act  of 
iBCorporatioDy  at  the  Office  of  the  Company,  No.  10,  Coleman- 
irtreet*  London,  on  Monday,  the  27th  day  of  November,  1837» 

Pasgoe  St.  Leger  Grenfell,  Esq.,  in  the  Chair, 

It  was  Resolved, 

First,  That  the  Common  Seal  of  the  Company  be  affixed  to  the 
Register  of  Proprietors,  (the  Seal  was  affixed  accordingly  in  the 
presence  of  the  Meeting). 

Second,  That  the  Report  of  the  Directors  as  flow  read  be 
received  and  adopted,  and  that  the  same  be  printed  and  circulated 
among  the  Proprietors. 

Third,  That  it  is  the  opinion  of  this  Meeting,  that  the 
Dheeton  should  take  such  measures  as  in  their  judgment  may  be 
necessary  for  completing  the  Registration,  and  thereupon,  unless 
they  shall  see  special  cause  for  suspending  the  operation  of  this 
Resolation,  for  declaring  forfeited  all  shares  on  which  the  call  of 
5L9  da^  in  January  last,  shall  remain  unpaid. 

Fourth,  That  the  best  Thanks  of  this  Meeting  be  given  to  the 
Chairman  and  Directors  for  their  valuable  services. 


VOL.  III.  H   H 


PRICES  OF  RAILWAY  SHARES. 


TboM  Anithed  ar«  marked  (I);  io  progren  (2);  wiiich  hav«  th«ir  Billt,  bat  are  not  began  (3); 

«tbftr«  (4)^ 


NAMES  OF  RAILWAYS. 


No 
of 
Shares. 


(3)  Birmingham  and  Darby    . 
(3)  BinniDgham  and  Qloncester 
(2)  Birmingham,  Bristol,  and 
Thames  Junction  •     .     . 
(2)  Bristol  and  Exeter  .     .     . 

(2)  Cheltenham  and  Great  Western 
rS)  Commercial,  BlackwaU     .     . 

(3)  Dublin  and  Kilkenny    .     .     . 

(2)  EasUm  Cwntiet  .... 
Edinburgh  and  Duubar  .  . 
Edinburgh  and  Glasgow  (old) 
Ditto,  ditto  (new)    .... 

(3)  Edinburgh,  JLeith,  and  New. 

haven     ....... 

(3)  Chreat  North  of  England  .    . 
(2)  Great  Western 

(1)  Grond  Junction 

(2)  HuU  and  Selby 

(2)  Ijlanelly  Railway  and  Dock 

Conipany 

{ly  Liverpool  and  MancheHer 
L»iverpool  and  Manchester,  \ 

■     shares 

Do.,  \  shares      ..... 

(1)  Leicester  and  Swannington     . 

(3)  liondoo  and  Brighton  .  .  . 
Do.  Rennie's     ..... 

(4)  Do.  and  Blaekwall .... 

(2)  Do.  and  Birmingham  .  .  . 
Do.  \  Shares  ...  .  . 
Do.  Bonds,  4  per  Cent.  1843 . 

(2)  Do.  and  Greenwich       .     . 

(2)  Do.  and  Southampton  .    . 

Do.        do.  New     .     ,     . 

(2)  Do.  and  Croydon,  Trank 
Do.  Scrip      ..... 

(3)  Do.  Grand  Junction     .     . 
{3)  Manchester  and  Birmingham 
(2)  Do.  and  Leeds   .... 

g)  Midland  Counties   .     .     . 
)  Northern  and  Eastern  ,     . 
(2)  North  Midland   .... 
'-"    :JCarth  Uaioa      .... 
Do.  New  shares       .     .     . 
(S)^Wtm»ttimiyfy ire  .    ^    . 

(2)  South-Eestern  and  Dover . 
S^nth  Midland  .... 

(1)  iS!f.  He/en's  Runcorn  Gap 
(1)  ^«Mkton  and  Darlington   • 

(3)  Thames  Haven  .... 
(3)  York  and  North  Midland . 


6»000 
9,500 

660 
15,000 

7,600 
12,000 

8,0C0 
60,000 


Share. 

IT 

. . . 

100 

20 
100 
100 

.50 
100 

25 


13,000 


Paid. 


50 


6,000 
10,000 
25,000 
10,919 

8,000 


2,000 
5,100 


1,500 
36,000 


20 
100 
100 
100 

50 

100 
100 


50 
60 


12,000 

25,000 


50 
100 


20,000 
20,000 
16,000 
7,000 
7,000 
12,000 
10,000 
30,000 
26,000 
12,000 
15,000 


2,000 

28,000 
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South-Eastem  RaUway,  58, 381,  462 
St.  Helen's  and  Runcorn  Gap  RaUway, 

461 
South- Western  RaUway,  130 
Sheffield  and  Rotherham  RaUway,  58, 

236 
Standing  Orders,  58,  461 
Stupendous  Locomotive  Engine,  460 
Sunderland  and  Durham  Railway,  383 
Taff  Vale  Railroad,  59,  227 
Thames  Tunnel,  236,  319,  461 

Haven  RaUway,  461 

Transmission  of  Letters  by  Railroad,  462 
Venetian  Railroad,  237 
Victoria  Railway,  59,  237 
Waterman's  Friend  Steam-boaS  Com- 
pany, 462 
Wonderful  Discovery,  383 
Whitby  and  Pickering  RaUway,  462 
York  and  North  Midland  RaUWay,  59» 

237,  319 
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ERRATA  OMITTED  IN  VOL.  II. 

Page  360,  line  16  from  bottom,  forjbrm  tead^om. 


ERRATA  IN  VOL.  IIL 

Page  7>  line  24  from  bottom,  dele  much.  1 

—  77.  in  toble,  for  -f  227  read  +  277.  ' 

—  81,  line  12,  for  when  read  where, 

—  121,  for  <?afcttto<»o««o/*  read  cafcttArtlOMOw. 
>  for  frustum  readfruttrum. 

—  227,  line  2  from  bottom,  for  it  it  read  it  h, 

—  309,  line  21,  read  a  after  >r. 

—  324,  line  5  from  bottom,  dele  2. 

,  line  7  from  bottom,  in  ^  r^  «  Ar  «>  dda  2. 

.»   327,  line  8  from  bottom,  for  tan  read  tan  f. 
->   365,   for  ^ 

JV (iV^l)  fluJ  JV+    (iV— 1) 

read 

m—l  m— 1  .  i 

JV (iV«.l)  a«<i  JV  +     (iVl-1)  ^ 

—  367,  line  21,  for  ^cte4  read  affected. 

—  375,  line  19  from  bottom,  for  station  read  Hationt. 


Maciotosb.  Printer,  SO,  Great  Keif-ttreet,  Lottdoo. 
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